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How can we use psychological theory to explain "worry" and how may we 
approach the treatment of dysfunctional worry? Discuss with reference to the 
evidence base of the theory(ies) you present. 
Introduction
Generalised Anxiety Disorder (GAD) has been estimated to have a lifetime 
prevalence of 5% (Kessler, McGonagle, Zhao, Nelson, Hughes, Eshleman Wittchen 
and Kendler, 1994). Despite this GAD is one of the most under-researched disorders 
in regard to theory and treatment. One of the hallmark features of GAD is the 
presence of excessive or pathological worry (American Psychiatric Association, 
1994). Only in the last ten to twenty years have sophisticated theoretical concepts 
been proposed to elucidate the contribution of worry to the etiology of GAD. 
Conclusive explanations of worry are still in the process of development, as is the 
evidence base to substantiate theory and treatments. The following essay will 
present a brief synopsis of three explanations of worry and their evidence base. 
There are a number of theories but I will limit my discussion to the work of Borcovec, 
Wells, and Boehnke et al. Borcovec and Wells’ work displays how explanations of 
worry have developed over the years, while Boehnke et al’s theory proposes a more 
recent alternative conceptualisation. I will then follow this by outlining the paradoxical 
situation that exists with regard to treatment for dysfunctional worry, where 
suggested specific treatments have no evidence base and those that are currently 
used have no theoretical foundation.
Initial Discoveries and Explanations of Worry
As early as 1971 the distinction between the concepts of worry and anxiety were 
proposed (Breznitz, 1971 ). It was not until ten years later that these concepts truly 
began to separate into independent theoretical constructs. Over the years anxiety 
has had a generalised definition, characterised as a wide ranging, global disorder, 
encompassing a variety of behavioural, cognitive and somatic symptoms (Zebb and 
Beck 1998). However, in the early eighties the concept of worry developed a 
narrower, more tightly conceived definition. Later to develop into the fear avoidance 
model of worry, (Borcovec, Shadick, and Hopkins, 1991), Borkovec, Robinson, 
Pruzinsky and DePree (1983a) described worry as a process where attention is
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internalised and there is a concern with one’s performance. It is characterised by the 
individuals response to a fear stimulus, either real or imagined, which triggers a 
problem solving process designed to minimise the perceived danger. Furthermore, 
worry was defined as an uncontrollable activity where negative thoughts and images 
play a vital role. At this time the exact function of thoughts and images in the process 
of worry was not fully known (Borkovec et al, 1983a).
In 1990 two pivotal propositions were made concerning the mechanism of worry 
(Borcovec and Inz). Firstly, it was suggested that worry involves verbal thought 
activity, rather than visual imagery. Secondly, evidence implied that worry inhibits 
physiological somatic reaction to anxiety provoking stimulus. An evidence base for 
both suppositions was found and will now be discussed,
Carter, Johnson and Borcovec (1986) found that worriers showed increases in left 
frontal lobe activity (an area of the brain typically thought to house verbal abilities) 
compared to nonworriers. This finding was replicated (Rapee, 1993) supporting the 
supposition that worry is a verbal process as opposed to a visual one.
Regarding somatic affect, Borkovec and Hu (1990) found subjects displayed less 
heart rate response when engaging in worrying compared to a neutral/relaxed group 
when phobic imagery was presented. Similar results were found recently when 
subjects were asked to indicate the number of thoughts and images while worrying. 
Responses suggested that worry primarily consists of thoughts not images, and 
excessive worriers reported a significantly higher proportion of thoughts compared to 
non-worriers (Freeston, Dugas and Ladoucer, 1996). The conclusion drawn from the 
evidence was if imagery has a major influence on subsequent emotion, somatic 
activation and affect (Lang, 1988) then a method of avoiding this response is to 
exclude visual imagery by focusing on verbal thought in processing. Therefore, it is 
suggested worry is a verbal thought process that inhibits anxiety and suppresses 
distressing imaginai stimuli.
The Motivational Basis of Worry
The benefits of lower distress and decreased somatic anxiety imply worry may be 
used as a positive coping strategy. In addition to these benefits, Borkovec and 
Roehmer (1995) suggested worry is used as an attempt to control and problem solve
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possible future negative events. Through the process of worry one would have 
imaginally rehearsed the feared situation so habitually that a degree of mastery will 
have developed. This results in the individual feeling more in control should the event 
occur. Davey, Tallis and Capuzzo (1996) also suggest worry is used as a problem 
solving tool. Initially, worry may be adopted because it promotes an ability to prepare, 
to develop alternative coping strategies and to prime oneself to find relevant 
information (Davey, Hampton, Farrell and Davidson, 1992).
The use of worry as a positive, problem solving strategy has implications for the 
onset of pathological worry. Examining the strategy with a ‘cost-benefit analysis’ 
approach Borkovec and Roehmer found the positive conceptual reasons for 
employing worry did not realistically relate to how the strategies actually fared. When 
most catastrophes one fears fail to materialise how can it be said that the process of 
worry and rumination has been beneficial. A strong positive belief in worry may 
promote the interpretation that the feared event has not occurred precisely because 
of the engagement in worry. Taken a step further, if worry causes avoidance of the 
feared situation, this will remove any possibility for disconfirmation that the perceived 
outcome was exaggerated. The process of worry then becomes a self-fulfilling 
prophecy. If one worries enough the feared event will either be exaggerated or 
avoided. Relief will be gained from either situation, reinforcing the idea worry is a 
positive coping strategy. Thus, it is proposed that the adoption of worry as a positive 
device is a precursor to the development of excessive, pathological worry.
Wells’ Explanation of Worry
Currently one of the most prominent explanations of worry is that proposed by Wells 
(1995) in his cognitive model of GAD. Wells (1999) states that at the core of GAD is 
“the experience of uncontrollable and distressing worry” (p. 529). In line with the work 
of Borcovec, Wells (1995) describes worry as verbally orientated, realistic, and 
involuntary, causing an even greater compulsion to act than obsessional intrusions 
do (Wells and Morrison, 1994). At the foundation of the model is meta-cognition, the 
ability to monitor, regulate and appraise one’s own cognitive beliefs and processes. 
Importantly, the model distinguishes between type 1 and type 2 worry.
Type 1 worries are associated with noncognitive events such as ones own health or 
external events such as social issues. Type 2 worry, also known as meta-worry, may
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best be described as worry about worrying. Type 2 worries exist due to the presence 
of both positive and negative beliefs about worry. The individual may hold positive 
beliefs that worry is a problem solving, protective strategy and simultaneously have 
negative beliefs that worry may be dangerous and uncontrollable. This dissonance 
creates a vicious cycle having debilitating effects.
For example, if an individual who has the positive view that worry is protective, is 
presented with a threatening social event, type 1 worry will automatically be 
engaged. This cannot be disengaged because it may result in the individual feeling 
they can’t cope. However, type 1 worry can result in an exaggeration of the feared 
outcome and increase vigilance to information that will confirm the feared scale of 
this threat. Therefore, rather than reducing fears, worry is now breeding worry and, 
as a result, the negative beliefs concerning the harmful effects of worry are activated. 
Attempts are then made to suppress type 1 worries. This suppression results in 
unwanted intrusions giving the impression that worry is becoming uncontrollable. At 
this stage worry about worry increases anxiety and type 2 worry is born. Avoidance 
of both type 1 and type 2 worry will now be exercised. This avoidance leads to a lack 
of disconfirmation that both sets of worry were exaggerated. As mentioned in the 
description earlier, relief will be gained from either situation reinforcing the idea that 
worry is a positive coping strategy (Wells, 1999). Although complicated, one can see 
the circular fashion in which type 1 and type 2 worry feed into each other. When 
typel worry fails to problem solve and deliver the positive results the individual 
believes it has, type 2 worry can develop.
Behavioral Responses and Strategies
Wells (1995; 1997; 1999) suggests a variety of behavioural responses will be initiated 
in order to suppress the process of worry. As already mentioned, avoidance will be 
used in type 1 worry to prevent confronting the catastrophised event and type 2 worry 
is linked to the avoidance of worrying itself. Reassurance seeking may be utilised 
where strategies are used in an attempt to minimise the need for worry. For instance, 
relevant papers on the subject may be read regularly or a friend may call at specific 
intervals to check up on the individual concerned. Should this comfort become 
unavailable these strategies can increase the propensity for worry as the loss of 
reassurance becomes a source of worry itself. These behaviours are designed to 
reduce the need to engage in worry. However, like many safety behaviours, they 
actually exacerbate the symptoms of pathological worry. They remove the
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opportunity for disconfirmation and serve to maintain the process of dysfunctional 
worry. This is supported by Davey (1997) who found the need for the worrier to use 
problem focused, attention seeking methods will usually increase the experience of 
anxiety and stress rather than reduce it.
The Evidence Base to Wells’ Model
Evidence that excessive worriers go through this cyclical process comes firstly from 
Davey and Levey (1999) who studied internal statements of catastrophic worries. 
Despite the catastrophic consequences, chronic worriers showed a need to engage 
in worry driven by the belief it is a positive process. This supports the role of 
dysfunctional beliefs in worry and their contribution to the production and 
maintenance of pathological worry. Vasey and Borkovec (1992) also studied chronic 
worriers and found they generated significantly more catastrophic stages than 
nonworriers. Chronic worriers also reported an increase in discomfort as the process 
of catastrophisising advanced. This discomfort may be indicative of the dissonance 
between positive and negative beliefs of worry and how affect is altered as the 
perceived positive process begins to sustain worry rather than extinguish it.
Addressing type 2 worry, Wells and Propageorgiou (1994) examined how intrusional 
thoughts impact on individuals’ perceptions that their thoughts are uncontrollable. 
Comparing five groups that differed in processing styles verbal worry was indeed 
found to be associated with an increase in intrusional thoughts. Wells and Carter 
(1999) tested the model of GAD using a variety of measures including the Penn State 
Worry Questionnaire, a 16-item measure assessing the specific trait of worry (Meyer, 
Miller, Metzger and Borkovec, 1990). Comparing scores Wells found a positive 
relationship between pathological worry and type 2 worry. This relationship was 
found completely independently of trait-anxiety and type 1 worry. These studies are 
consistent with the view that dysfunctional positive and negative beliefs of worry, 
together with maladaptive coping strategies to deal with type 2 worry, contribute to 
the etiology of pathological worry.
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A Third, Alternative Explanation of Worry
In Wells explanation of worry it is the beliefs and appraisals of ones own cognitions 
that are proposed as the pathological indicators. In Borcovec’s work the 
uncontrollability and excessive nature of worry underpinned the concept of worry. 
Boehnke, Schwartz, Stromberg and Sagiv’s (1998) proposed an alternative theory 
born out of dissatisfaction with current psychometric measures of worry as they 
assume it is domain specific. For instance, Tallis, Eysenck, and Matthews (1992) 
sampled items to distinguish six life domains that included health and social factors. 
Boehnke et al propose that it is the object of the worry, rather than the domain, that 
should be seen as more important.
Like Wells’ model two types of worry are proposed. ‘Macro’ worries concern all 
objects external to the self such as society and the world. These worries are thought 
to relate positively with good psychological well being and negatively with states of 
anxiety. ‘Micro’ worries are concerned with the self or persons with which the self 
closely identifies. It is proposed as the self becomes the object of worry appraisals, 
such as threats to others or the self, feelings of anxiety increase. Micro worries are 
thought to positively correlate with poor mental health. It is concluded good 
psychological well being excludes micro worries while poor mental health sanctions 
them.
Note the difference between Wells (1995) and Boehnke et al’s (1983) model. As one 
shifts from type 1 to type 2 worry Wells’ theory shifts in focus from non cognitive to 
cognitive related worry. In Boehnke et al’s theory the shift is from external to internal 
events. However, the two theories are similar in as much as macro and micro worry 
have a similar effective relationship as type 1 and type 2 worry.
The more intense the level of micro worry the more it interferes with the individual’s 
perceived ability to cope, resulting in negative affect. This interference of micro worry 
works in a similar way to type 2 worry, which can give the impression of a loss of 
control and thus an inability to cope. Like the existence of type 2 worry, it is proposed 
if micro worry is present then little resources will be left for macro worries to be 
performed. As Wells (1995) concluded regarding type 2 worry, should micro worry be 
present, it should be given priority for treatment.
Like any new construct, there is very little evidence base available at present. In 
Boehecke et al’s study data was taken from a variety of subjects to analyse the 
validity of the theory. Boehnke et al found, like type 2 worry (Wells and Carter, 1999), 
that micro worry was indeed positively related with psychopathology.
Problems with the Theories Proposed and their Evidence Base.
A major aspect of Wells’ metacognitive theory is pathological worriers are thought to 
hold positive and negative beliefs about worry, creating a state of cognitive 
dissonance. However, Boehnke et al (1998) found little support for the theoretical 
idea that worry is utilised as positive coping strategy. Although correlations 
examining worry as a positive construct were found to be true, they were statistically 
weak. Wells, in particular, places considerable emphasis on the need for the 
presence of positive and negative beliefs of worry for pathological, type 2 worry to 
ensue. However, neither the intensity nor the relative balance of those simultaneous 
beliefs is addressed in the theory. Boehnke et al’s findings suggest the number of 
positive beliefs existing in proportion to negative could actually be a very small. 
Boehnke et al’s sample did consist of subjects, with no formal diagnosis of GAD. 
Since Wells’ work in particular focused on GAD and pathological worry the criticism is 
not conclusive. A recent study utilised the Meta-Cognitions Questionnaire (MCQ; 
Cartwright-Hatton and Wells, 1997), which was designed specifically to encompass 
Wells’ meta-cognitive model (1995) to assess the validity of the theory (Davis and 
Valentiner, 2000). Findings supported the hypothesis that people with GAD display 
both positive and negative beliefs about worry but the exact nature of the dissonance 
is not addressed. A more detailed appraisal of the nature and balance of this 
dissonance between negative and positive beliefs in dysfunctional worry is required. 
Boehnke et al suggest that personality factors and meta-beliefs could influence this 
balance and may be an area needing further research.
Wells’ theory was examined using the MCQ. Problems of incremental validity were 
found and it was proposed, rather than use the model as a holistic construct, the sub­
scales of the theory such as positive beliefs, negative beliefs and the cognitive self- 
consciousness, should be utilised to formulate worry independently. The impression 
is given that Wells’ theory of GAD is still in its infancy and while it has greatly 
increased our understanding of dysfunctional worry, it should be approached as a 
starting point for understanding worry, rather than a conclusive explanation (Davis
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and Valentiner, 2000).
A large part of the research appears to be reliant on worry periods, which will be 
discussed in more detail later. Many of Borcovecs’ studies (Borcovec and Hu, 1990; 
Borcovec and Inz, 1990) use these but one cannot be sure that compliance is being 
achieved. This links to the classic difficulty with using self-report measures that it is 
impossible to be sure subjects are engaging in, and one is observing, the 
phenomenon desired. Engaging in different mental activities is difficult and expects a 
great deal of cooperation from participants. Bergman (1997) found that subjects have 
difficulty in engaging in various types of mental activity, therefore, one must take this 
methodological limitation into account when reviewing the theories and their evidence 
base. The proposed interpretations of the phenomenon being observed may not be 
wholly conclusive.
Primarily, worry has been found to be a verbal activity. However, Ritchie (1996) 
performed a more complex experiment than that of Rapee (1993) and found 
visuospatial tasks interfere with the worry process just as much as verbal tasks do 
(Davis and Montgomery, 1997). This brings the verbal nature of worry into doubt. 
More research is required into this area, particularly since the verbal nature of worry 
has been such a pivotal part of the recent theory.
Davis and Montgomery (1997) suggest rather than using worry purely to avoid 
traumatic thoughts, other motivational reasons may exist that current explanations 
are failing to take into account. Worry may be context specific or engaged to relieve 
boredom and loneliness. Wells (1995) proposes that worry may be a learned process 
from parents. Citing Bowlby (1988) Borcovec and Roemer (1996) suggest worry may 
be linked to avoidance from thoughts of past traumatic events and unhappy 
childhood memories. If there has been an absence of a secure base with which to 
explore the world then worry may be utilised as a compensatory strategy to deal with 
uncertainty. These ideas have important theoretical and treatment implications that 
so far have not been addressed. The explanations discussed do not go into sufficient 
detail to describe how developmental factors influence worry. In addition, most 
recommended treatments have a cognitive foundation, which may not be appropriate 
if a patient presents with worry beliefs that have developmental influences.
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Proposed Treatments of Dysfunctional Worry
Over the past two decades treatment strategies for dysfunctional worry have been 
void of any particular theoretical basis. Approached from a more generic perspective 
most treatments for worry and GAD have been developed for other types of anxiety 
disorders and psychological difficulties. While the theories of GAD give a fresh insight 
into the etiology of worry, their contribution to treatment is still limited. As Butler 
(1994) notes, the specificity of the theory and definition of worry has unfortunately not 
resulted in any equally specific treatments.
A Specific Treatment of Dysfunctional Worry
In 1994 Butler noted there existed only one study describing a treatment developed 
specifically for dysfunctional worry. Borkovec, Wilkinson, Folensbee and Lerman 
(1983b) developed the stimulus-control treatment (SCT) for dysfunctional worry. The 
treatment consists of four parts. Firstly, the patient must learn to identify their 
worrisome thoughts. Secondly, a set 30-minute worry period must be allocated and 
performed at the same time and place everyday. Thirdly, the individual must learn to 
postpone worry periods until the allotted time and replace them with current moment 
experiences’. Finally, the patient will use the allocated worry periods to engage in 
problem solving to eliminate their concerns. The aim of SCT is for the individual to 
have a restored ability to control their worries and to decrease the number of 
situations where they are triggered. It is hoped they will learn how to engage in 
alternative problem solving strategies during the allotted times.
Throughout two studies Borcovec et al (1983b) attempted to identify which specific 
part of SCT was the main contributor to the successful effects found. As Wells (1999) 
notes, Borcovec et al (1983b) concluded there was no substantial evidence to 
identify any particular component of the treatment as the main contributor, thus it 
may have been postponing worries, problem solving in the allocated period, or the 
identification of worrisome thoughts. However, compared to a non-treatment group, 
the treatment group showed a significant decrease in the percentage of the day 
engaged in worry. Although the treatment does have a theoretical and evidence base 
rationale to elucidate why it ‘should’ work, it is concerning that Borcovec et al (1983b) 
admits this rationale doesn’t explain why it ‘does’ work. One wonders what kind of 
outcome could be achieved if a specific acting treatment of worry was created, as 
opposed to general approaches that exist currently.
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Problems with SCT
Through the postponement of worry SCT teaches that worry is controllable. The idea 
that worry can and should be controlled is very similar to the negative dysfunctional 
belief that can lead to type 2 worry. While teaching the individual enhanced control 
over worry, SCT appears to reinforce negative beliefs of worry and invite the 
possibility of relapse.
The third stage of distracting oneself from worry and focusing on ‘present moment 
activity’ has potential shortcomings. Individuals with high trait anxiety may be inclined 
to focus on threat relevant external stimuli. Therefore, distraction may serve to 
increase the ‘tagging’ effect of worry with multiple stimuli, reinforcing the belief that 
worry must be engaged in a variety of situations. It is also vital at this stage worry is 
postponed’ as opposed to ‘banned’ as the process can become counterproductive if 
this stage becomes nothing more than permissible avoidance (Butler, 1994). 
However, Wells (1999) argues far from suppressing worry, postponement requires 
the patient to retain the content for initiation in the worry period. Therefore, 
postponement enables increased tolerance of worry and combats avoidance 
strategies characteristic of type 2 worry.
Wells’ Proposed Treatment of Dysfunctional Worry
Wells (1995; 1997; 1999) proposed the focus for treatment of dysfunctional worry 
should be type 2 worry and the dissonance between positive and negative beliefs. 
Educating the patient about of meta-worry, negative beliefs and maintaining safety 
behaviours, is set as the initial goal. Worry control beliefs should be explored and 
challenged in these initial sessions with the use of behavioural experiments where 
the avoided stimuli is presented. This maximises the effects of disconfirmation. Early 
in treatment Wells recommends that the contradiction between positive and negative 
beliefs of worry be explored. Following this, positive beliefs of worry, the precursor to 
meta-worry, should then become the focus of treatment with the advantages and 
disadvantages of worry evaluated. In particular, the power of demonstrating the 
exaggerated representations that worry creates should be explored. Without giving a 
full description of his treatment recommendations, Wells argues it is not the 
controllability of worry that requires treatment but the appraisal of that control and the 
function it serves.
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Despite the criticisms of SCT, Wells found the treatment was consistent with his 
conceptualisation of GAD. However, a change in emphasis would be required for it to 
be applied to his theory and integrated into his treatment proposal. Firstly, in line with 
the cognitive model of GAD a shift in emphasis is made from, disconfirming the belief 
that worry is uncontrollable, to modifying the meta-belief. Secondly, problem solving 
during worry periods is not included, supporting the earlier criticism that this may 
reinforce worry as a positive process. Finally, it is the duty of the clinician to ensure 
the worry control strategies do not become re inforcers of type 2 worry.
This change in emphasis can be seen in the SCT recommendations Wells (1997) 
makes. For instance, in the application of worry control experiments the patient is 
expected to record their belief in the uncontrollability of worry before and after the 
allocated worry period. This is a significant addition compared to Borcovec et al’s 
(1983b) approach where no such measures were taken. This enables meta-worries 
and meta-beliefs to be addressed and changed as opposed to merely increasing the 
patient’s ability to control worry.
Overall Difficulties with Current Proposed Treatments
The primary difficulty with Wells’ and Borcovec et al’s (1983b) proposed treatments 
the absence of an evidence base. However, there is a feeling that progress is being 
made. As mentioned earlier, in 1994 Butler noted that only one piece of research 
existed where a specific treatment for worry had been developed. Wells treatment 
recommendations make an important contribution in altering this situation. Now that 
treatments, with a foundation of evidence based theory, have been proposed, it is the 
evidence base of those treatments that needs to be developed. Initial treatment 
studies addressing dysfunctional worry and meta-beliefs suggest that this kind of 
treatment may produce significant reductions in patients worry behaviour (Laberge, 
Dugas and Ladoucer, 2000). However, more evidence is required to further validate 
the proposed treatments so that they may be more fully adopted.
Current Treatments of Dysfunctional Worry
The lack of an evidence base for specific treatments of dysfunctional worry presents 
a somewhat paradoxical situation. The specific techniques suggested (e.g. SCT) are 
rarely practiced because they have no evidence base. As a result package
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treatments are currently used that have no specific theory base in dysfunctional 
worry. Package treatments include cognitive behavioural therapy (CBT), behaviour 
therapy, analytic psychotherapy, and applied relaxation. Despite being highly 
prevalent in the treatment of dysfunctional worry these interventions were developed 
for other anxiety disorders and psychological difficulties. Clinicians must be skilled 
enough to see how deficits identified by current theory can be treated using existing 
package treatments, until specific treatments for dysfunctional worry have been 
satisfactorily evaluated.
The main criticism levied against SCT is that it is too general in its effect; no one 
factor seemed valid enough to be identified as the main contributor to treatment. One 
could propose that package treatments would fair even worse, as the generality of 
their aim is even wider as they were not designed to treat worry. Durham, Murphy, 
Allan, Richard, Treliving and Fenton (1994) examined the efficacy of CBT, anxiety 
management and analytical psychotherapy. A highly significant difference was found 
between CBT and analytical psychotherapy but CBT and anxiety management were 
comparable in treatment outcome. Similar results were found at one year follow up 
(Durham, Fisher, Treliving, Hau, Richard and Stuart, 1999).
This result raises two issues. Firstly, it has been suggested developmental issues 
may be influential in the development of dysfunctional worry. Thus, psychotherapy 
could potentially make a valued contribution to the treatment of dysfunctional worry 
(Davey, 1997; Wells, 1995; Borcovec and Roemer, 1996). Findings suggest this is 
not the case. It is particularly surprising to see a focused intervention such as CBT 
gain the same outcome as generalised anxiety management. It is hard to 
comprehend that SCT or a more specific treatment for worry would not have elicited 
far more impressive results as it has a specific theory base in worry.
Ost and Breutholtz (2000) compared the effectiveness of applied relaxation and CBT 
for patients with GAD and found neither treatment proved more effective. Current 
cognitive approaches challenge the validity of the patients’ worries and how they 
appraise events, but Wells (1999) suggests they produce minimal effects because 
they don’t tackle the specific causes of worry. The patient’s deep rooted meta­
cognitions need to be addressed if a long lasting change is to be made.
The comparison of differing treatments may be unfair as several variables could 
affect outcome. Cheng and Baxter (1995) state that the comparison of therapies
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assumes they all work within the same timeframe and work in the same way. 
Psychotherapy may develop benefits in the long term compared to CBT (Durham et 
al, 1999). Butler (1992) found the more entrenched the beliefs of worry the higher the 
anxiety before and after CBT. Therefore, as one goes from ‘normal’ to dysfunctional 
worry, from type 1 to type 2, from macro to micro, the stronger the beliefs and the 
more difficult the task for the clinician to modify them. Wells and Butler (1997) noted 
treatment of type 1 worries when type 2 appraisals are present might have very little 
impact. Therefore, while package treatments do appear to have modest effects one 
must be aware they are all operating on very different theoretical foundations and 
timescales, and the strength of meta-beliefs, regardless of treatment used, appears 
to be a strong outcome predictor in its own right.
Conclusion
The psychological explanations of “worry” discussed may be used as formulative 
tools in the initial assessment of patients with dysfunctional worry. Although the 
theories are still in development and do have limitations, for instance relating 
incremental validity, more detail of the disorder is offered now than ever before. The 
real limitation for the treatment of dysfunctional worry is its limited evidence base. 
Currently worry is treated using package treatments designed for other disorders 
leaving the clinician with a decision. To treat dysfunctional worry with package 
treatments that have an evidence base but no theoretical link to worry, or to use 
specific, theory based treatments that have no evidence base. One could propose 
that the later would be preferable as the use of package treatments will do nothing to 
alter the existing paradox.
This disorder may affect a high proportion of the population (Kessler, McGonagle, 
Zhao, Nelson, Hughes, Eshleman Wittchen and Kendler, 1994) so it is vital further 
research is conducted, developing worry theory and, perhaps more importantly, 
treatments that address preventing its maintenance. An evidence base for the 
specific treatments proposed in this essay is sorely needed.
After nearly two decades of research it is said, “we still do not know precisely what 
the function of worry is” (Ost and Breiholtz, 2000, p. 788). The theories presented 
here offer a more detailed explanation of worry, but there is still a need for 
development of the theories of worry and the evidence base for specific treatments. 
Only through this will holistically valid, robust explanations develop and the specific
15
treatments of dysfunctional worry achieve the clinically significant outcomes 
expected.
References
American Psychiatric Association (1994). Diagnostic statistical manual of mental 
disorders (4th Ed). Washington, DC: American Psychiatric Association.
Bergman. (1997). Cited in Davis, M. & Montgomery, I. (1997). Ruminations on worry: 
Issues related to the study of an elusive construct. Behaviour Change, 14 (4), 193- 
199.
Boehnke, K., Schwartz, S., Stromberg, C. & Sagiv, L. (1998). The structure and 
dynamics of worry: Theory, measurement, and cross-national replications. Journal of 
Personality, 66 (5), 745-782.
Borkovec, T. D. & Hu, S. (1990). The effect of worry on cardiovascular response to 
phobic imagery. Behaviour Research and Therapy, 28, 69-73.
Borkovec, T. D. & Inz, J. (1990). The nature of worry in generalized anxiety disorder: 
A predominance of thought activity. Behaviour Research and Therapy, 28 (2), 153- 
158.
Borkovec, T. D. & Roemer, L. (1995). Perceived functions of worry among 
generalized anxiety disorder subjects: Distraction from more emotionally distressing 
topics. Journal of Behavior Therapy & Experimental Psychiatry, 26, 25-30.
Borkovec, T. D., Robinson, E., Pruzinski, T. & De Pree, J. A. (1983a). Preliminary 
exploration of worry: Some characteristics and processes. Behaviour Research and 
Therapy, 21, 9-16.
Borcovec, T. D., Shadick, R. N. & Hopkins, M. (1991). Cited in Davis, M. & 
Montgomery, I. (1997). Ruminations on worry: Issues related to the study of an 
elusive construct. Behaviour Change, 14 (4), 193-199.
16
Borkovec, T. D., Wilkinson, L., Folensbee, R. & Lerman, C. (1983b). Stimulus control 
applications to the treatment of worry. Behaviour Research and Therapy, 21, 247- 
251.
Bowlby, J. (1998). Cited in Borkovec, T. D. & Roemer, L. (1995). Perceived functions 
of worry among generalized anxiety disorder subjects: Distraction from more 
emotionally distressing topics. Journal of Behavior Therapy & Experimental 
Psychiatry, 26, 25-30.
Butler, G. (1992). Predicting outcome after treatment for generalised anxiety 
disorder. Behaviour Research and Therapy, 31 (2), 211-213.
Butler, G. (1994) Treatment of worry in generalized anxiety disorder. In G. Davey &
F. Tallis (Eds), Worrying: Perspectives on theory, assessment and treatment. 
Chichester: John Wiley & Sons.
Breznitz, S. (1971). A study of worrying. British Journal of social and clinical 
psychology, 10, 271-279.
Carter, W. R., Johnson, M. C. & Borkovec, T. D. (1986). Worry: An electrocortical 
analysis. Advances in Behaviour Research and Therapy, 8, 193-204.
Cartwright-Hatton, S. & Wells, A. (1997). Beliefs about worry and intrusions: The 
meta-cognitions questionnaire and its correlates. Journal of Anxiety Disorders, 11, 
279-296.
Cheng, L. Y. & Baxter, H (1995). Comparing treatments for generalized anxiety 
disorder. British Journal of Psychiatry, 166 (2), 265-266.
Davey, G. C. L. (1997). Cited in Wells, A. (1999). A cognitive model of generalized 
anxiety disorder, Behaviour Modification, 23 (4), 526-555.
Davey, G. C. L., Hampton, J., Farrell, J. & Davidson, S. (1992). Some characteristics 
of worrying: Evidence for worrying and anxiety states as separate constructs. 
Personality and Individual Differences, 13, 133-147.
17
Davey, G. C. L. & Levy, S. (1999). Internal statements associated with catastrophic 
worrying. Personality and Individual Differences, 26, 21-32.
Davey, G. C. L, Tallis, F. & Capuzzo, N. (1996). Beliefs about the consequences of 
worrying. Cognitive Therapy and Research, 20, 499-520.
Davis, M. & Montgomery, I. (1997). Ruminations on worry: Issues related to the study 
of an elusive construct. Behaviour Change, 14 (4), 193-199.
Davis, R. N. & Valentiner, D. P. (2000). Does meta-cognitive theory enhance our 
understanding of worry and anxiety? Personality and Individual Differences, 29, 513- 
526.
Durham, R. C., Murphy, T., Allan, T., Richard, K., Treliving, L. R. & Fenton, G. W. 
(1994). Cognitive therapy, analytical psychotherapy and anxiety management 
training for generalised anxiety disorder. British Journal of Psychiatry, 165, 315-323.
Durham, R. C., Fisher, P. L, Treliving, L. R., Hau, C. M., Richard, K., & Stewart. 
(1999). One year follow up of cognitive therapy, analytical psychotherapy and anxiety 
management training for generalised anxiety disorder: symptom change, medication 
usage and attitudes to treatment. Behavioural and Cognitive Psychotherapy, 27, 19- 
35.
Freeston, M. H., Dugas, M. J. & Ladoucer, R. (1996). Thoughts, Images, Worry, and 
Anxiety. Cognitive Therapy and Research, 20 (3), 265-273.
Kessler, R. C., McGonagle, K. A., Zhao, S., Nelson, C. B., Hughes, M., Eshleman,
S., Wittchen, H. -U . and Kendler, K. S. (1994) Cited in Freeston, M. H., Dugas, M. J. 
& Ladoucer, R. (1996). Thoughts, Images, Worry, and Anxiety. Cognitive Therapy 
and Research, 20 (3), 265-273.
Lang, P. J. (1988). Cited in Borkovec, T. D. & Inz, J. (1990). The nature of worry in 
generalized anxiety disorder: A predominance of thought activity. Behaviour 
Research and Therapy, 28 (2), 153-158.
18
Laberge, M., Dugas, M. J. & Ladouceur, R. (2000). Changes in dysfunctional beliefs 
before and after a cognitive behavioral treatment for people with generalized anxiety 
disorder. Canadian Journal of Behavioral Science, 32 (2), 91-96.
Meyer, T.J., Miller, M. L., Metzger, R. L. & Borcovec, T. D. (1990). Development and 
validation of Penn State Worry Questionnaire. Behaviour Research and Therapy, 28, 
487-495.
Ost, L. -G. & Breitholtz, E. (2000). Applied relaxation vs. cognitive therapy in the 
treatment of generalized anxiety disorder. Behaviour Research and Therapy, 38, 
777-790.
Rapee, R. M. (1993). The utilisation of working memory by worry. Behaviour 
Research and Therapy, 31 (6), 617-620.
Ritchie, T. (1996). Cited in Davis, M. & Montgomery, I. (1997). Ruminations on worry: 
Issues related to the study of an elusive construct. Behaviour Change, 14 (4), 193- 
199.
Segerstrom, S. C., Glover, D. A, Craske, M. G. & Fahey, J. L. (1999). Worry affects 
the immune response to phobic fear. Brain, Behavior, & Immunity, 13, 80-92.
Tallis, F., Eysenck, M. W. & Matthews, A. (1992). A questionnaire for the 
measurement of nonpathological worry. Personality and Individual Differences, 13, 
161-168.
Vasey, M., & Borcovec, T. D. (1992). A Catastrophising assessment of worrisome 
thoughts. Cognitive Therapy and Research, 16, 505-520.
Wells, A. (1999). A cognitive model of generalized anxiety disorder, Behaviour 
Modification, 23 (4), 526-555.
Wells, A. (1997). Cognitive therapy of anxiety disorders: A practical manual and 
conceptual guide. Chichester, John Wiley & Sons.
Wells, A. (1995). Meta-cognition and worry: A cognitive model of generalized anxiety 
disorder. Behavioural and Cognitive Psychotherapy, 23, 301-320.
19
Wells, A., & Butler, G. (1997). Generalized anxiety disorder. In D. M. Clark & C. G. 
Fairburn (Eds), Science and practice of cognitive behaviour therapy. Oxford: Oxford 
University Press.
Wells, A, & Carter, K. (1999). Preliminary tests of a cognitive model of generalized 
anxiety disorder. Behaviour Research and Therapy, 37, 585-594.
Wells, A. & Morrison, T. (1994). Qualitative dimensions of normal worry and normal 
intrusive thoughts: A comparative study. Behaviour Research and Therapy, 32, 867- 
870.
Wells, A. & Papageorgiou, C. (1995). Worry and the incubation of intrusive images 
following stress. Behaviour Research and Therapy, 33, 579-583.
Zebb, B. J. & Beck, J. G. (1998). Worry versus anxiety. Is there really a difference? 
Behavior Modification, 22 (1), 45-61.
20
“All challenging behaviour in individuals with learning disabilities has a 
communicative function and can be explained by deficits in communication 
skills”. Critically discuss this proposition.
Year 1 
August 2001
21
“All challenging behaviour in individuals with learning disabilities has a 
communicative function and can be explained by deficits in communication 
skills”. Critically discuss this proposition. 
Introduction
Figures vary widely depending on the source but recently it has been estimated that 
16.7% of people with learning disabilities display challenging behaviour (Moss, 
Emerson, Kiernan, Turner, Hatton and Alborz, 2000; Qureshi and Alborz, 1992). Of 
that number it is estimated that 50% of people with learning disabilities have severe 
language and communication difficulties (Chamberlain, Chung and Jenner, 1993). 
Language and communication deficits have been consistently cited as possible 
underlying causes of challenging behaviour (Thurman, 1997; Carr and Durrand,
1985) and as a result treatments focused on increasing communication skills have 
been devised (Donnellan, Mirenda, Mesaros and Fassbender, 1984). However, a 
body of literature exists which finds various other influences on challenging behaviour 
aside from communication deficits such as difficulties in social skills (Duncan,
Matson, Bamburg, Cherry and Buckley, 1999), operant factors (Reiss and 
Havercamp, 1997), ecological aspects (Richardson, Koller and Katz, 1985) and 
possible genetic and biological causes (Deb, 1998). Due to the breadth of research, 
the following essay will present a brief synopsis on each of these influential factors to 
explore if challenging behaviour can really be wholly attributable to deficits in 
communication skills. This essay will not focus on any one type of challenging 
behaviour due to the breadth of research but will highlight specific manifestations as 
and when the study being discussed focuses on them.
Definitions of challenging behaviour and communication
The most frequently cited definition of challenging behaviour is by Emerson, Barrett, 
Bell, Cummings, McCool and Toogood (1987). The definition, cited in Pimm (1988), 
describes challenging behaviour as behaviour of high intensity, frequency and 
duration, which places the physical safety of the person and/or others in serious 
jeopardy. Challenging behaviour was also described as behaviour which may 
seriously limit or deny access to and use of facilities in the community. Pimm (1998) 
stated the value of this definition as it takes into account not only the severity of the 
behaviour itself but its impact on the individual’s everyday living.
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Satisfactory definitions of communication are not so easy to ascertain and in many 
ways its very definition is at the crux of this discussion. The extent to which it can be 
suggested behaviour is communicative relies directly on what definition of 
communication is used. This difficulty is underlined by the conflicting definitions 
given by Ambalu (1997) and Coupe and Joliffe (1988). Coupe and Joliffe (1988), 
cited in Bradshaw (1988), define communication as “an intentional transmission of 
meaning in a formal code between people who share that code” (p. 104). However, 
Ambalu states that people communicate without a ‘formal code’ and that 
communication is both verbal and non-verbal. Therefore, the conclusion as to 
whether all challenging behaviour in individuals with learning disabilities has a 
communicative function can rest on the definition chosen.
Perhaps the most interesting definition of communication, and the one kept in mind 
during this essay, was offered by Watzlawick, Beavin and Jackson (1967), cited in 
Donnellan et al (1984), who proposed that no matter how one may try, all behaviour 
is communicative.
“ ...one cannot not communicate. Activity or inactivity, words or silence all have 
message value: they influence others and these others, in turn, cannot not respond 
to these communications and are thus themselves communicating...” (p. 202).
As Donnellan et al surmise, all behaviour has an assigned ‘message’, a motivational 
function to which it hopes to create a consequence.
The communicative function of challenging behaviour
The perspective that all behaviour has a socially valid function has been extensively 
cited in people with learning disabilities. In 1974 Goldiamond, cited by Halliday and 
Mackrell (1998), said that while the challenging behaviour itself is unacceptable, the 
message or end to which it hopes to achieve usually is acceptable and it was this 
perspective that culminated in the conceptualisation of the ‘communication 
hypothesis’. This proposes that all behavioural difficulties can be viewed as non­
verbal means of communication. The hypothesis is heavily reliant on evidence found 
in children where crying and aggression in infants has been suggested to be 
indicative of a desire for attention or avoidance of unpleasant situations (Bell and
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Ainsworth, 1972; Carr and Durand, 1985). This notion dates back to the ancient 
Greeks where the screams and cries of a child were viewed as a primitive form of 
communication (Reiss and Havercamp, 1997).
Support for the communication hypothesis comes from Iwata, Dorsey, Slifer, Bauman 
and Richman (1982), cited by Murphy (1994), who found challenging behaviour can 
communicate a variety of needs such as the need for sensory stimulation, 
termination of activities and the production of interaction with others. Donnellan et al 
(1984) found that the individual is usually trying to communicate specific messages 
such as ‘I don’t want to do this’, ‘I’m bored’ or ‘I want some attention’. Bott, Farmer 
and Rohde (1997) suggest challenging behaviour may also reflect emotions including 
loneliness, anxiety and unhappiness.
If non-verbal challenging behaviour is communicative then one would assume that 
training more appropriate strategies to enable the individual to communicate their 
need would be successful (Reiss and Havercamp, 1997). Goldiamond (1974) 
developed the constructional approach, teaching the individual alternative 
behavioural strategies to achieve their valid needs. This approach was further refined 
by Carr and Durrand (1985) who developed ‘functional communication training’
(FCT). This method employs positive reinforcement and the education of socially 
acceptable communicative phrases, enabling the individual to communicate in a 
more appropriate manner, while still acknowledging the validity of the message being 
conveyed.
Donnellan et al (1984) cite a study by Horner and Budd (1983) as support for the 
communication hypothesis where an 11 year old child with severe learning 
disabilities displayed challenging behaviour analogous to five specific needs. 
Following an FCT-type training programme, where the child was taught five signs to 
communicate the needs, a reduction in the frequency of challenging behaviour was 
found. This reduction was thought to be due to the similarity between the message 
the challenging behaviour was trying to communicate and the signing now being 
used. The functional foundation of the challenging behaviour was transferred to the 
new appropriate behaviour.
Mirenda (1997) reviewed the use of FCT and found in many cases it resulted in the 
immediate and substantial reduction in frequency of targeted challenging behaviours. 
It was proposed that FCT should be among the first interventions employed when
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addressing challenging behaviour. However, it should be noted that FCT for low 
frequency challenging behaviour has been found to be less beneficial as the 
communicative function of this behaviour is often more difficult to ascertain 
(Whitaker, 2000). However, evidence suggests challenging behaviour does have a 
communicative function and if that behaviour can be made more appropriate, as long 
that function is addressed, then substantial reductions in challenging behaviour is 
achievable.
The relationship between challenging behaviour and deficits in communication 
skills
While the preceding section notes challenging behaviour can be communicative, 
does it necessarily follow that challenging behaviour is made more likely due to 
deficits in communication? Carr and Durrand (1985) stated that the communication 
hypothesis is supported by evidence suggesting that communication skill is inversely 
related to behavioural difficulties.
Talkington, Hall and Altman (1971) matched non-communicating and communicating 
people with learning disabilities and measured aggression levels. Higher aggression 
rates were found in those individuals with deficits in communication skills, and it was 
suggested this was a result of frustration. More recent studies have found that 
individuals with higher cognitive abilities were less likely to cause damage to 
property, suggesting that people with more developed language skills may make use 
of them to cope with their aggression (Davidson, Cain, Sloane-Reeves, Speybroech, 
Segal, Gutkin, Quijano, Kramer, Porter, Shoham and Goldstein, 1994: cited in Allen,
2000). Chung, Corbett, Clarke and Cumella (1995) concluded in their study that 
challenging behaviour does appear to be associated with deficits in communication 
skills. Allen (2000) concluded that literature consistently suggests that personal 
communication competence is a significant determinant of challenging behaviour 
shown by people with learning disabilities.
So far the studies cited focus primarily on deficits in verbal skills that influence 
challenging behaviour. Indeed, Chamberlain, Chung and Jenner (1993) did find the 
expected high correlations between challenging behaviour and communication 
difficulties. However, the frequency of verbally challenging behaviour in their sample 
was found to be just as high in verbally competent clients as non-verbal challenging
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behaviour was in non-verbal clients. This suggests that challenging behaviour may 
not be explained by deficits in communication, as it appears to manifest whatever 
communication skills the individual has.
The relationship between challenging behaviour and deficits in social skills
An interesting twist on the argument could be that challenging behaviour may be 
better explained by deficits in social skills rather than communication. Communicative 
skills may be present but there is a lack of knowledge of how to socialise them.
Social skills enable the individual to adjust to changing circumstances, to cope with 
compromise and to avoid conflicts (Duncan et al., 1999). Duncan et al found that 
while challenging behaviour may be exacerbated by deficits in communication skills 
the lack of social skills plays an important role. Rowland and Treece (2000) found 
that, using a FCT style programme together with anti-psychotic medication, as 
challenging behaviours reduced communication development improved. One could 
hypothesis that the communicative skills or abilities were present in these clients and 
that FCT is actually teaching the social rules under which those communicative skills 
must abide. Lindsay, Overend, Allan and Williams (1998) found a large body of 
evidence suggesting people with learning disabilities have acceptable communication 
skills but have difficulty implementing them and correctly identifying appropriate 
emotions in relation to other people. Again this could be due to deficits in the 
knowledge of how to socialise their communication skills rather than deficits in the 
communicative skills specifically.
To say that challenging behaviour is simply a question of language or communication 
deficits appears too simplistic. Challenging behaviour becomes communicative when 
it interacts with another individual or environment, therefore one must examine 
deficits in external sources aside from the individual.
The influence of the observer’s cognitions and operant factors
The communication hypothesis and FCT-type interventions rely heavily on the 
observer’s ability to interpret, label and value the function of the challenging 
behaviour. As Donnellan et al (1984) states, in order for these interventions to work
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one must correctly identify the motivational message being conveyed by the 
behaviour. Ambalu (1997) disputes the evidence for the communication hypothesis, 
stating that in preliminary child studies a cry may not necessarily be communicative. 
Communicating involves an inferential process, hinging on the successful 
interpretation of the meaning and intentions behind the behaviour. The listener is 
making an inference with no way of being sure the communicative message they 
have attached to the behaviour is correct or even desired. The physical act of 
expression does not necessarily reflect the intent to communicate. There is a 
complex relationship between the behaviour being exhibited and the cognition one 
attaches to it. Therefore, one could suggest the foundation of the communication 
hypothesis, which states all challenging behaviour is communicative, may be too 
simplistic.
Remington (1997) makes the important distinction between intentional and 
unintentional communication and the influence of operant factors such as 
environmental reinforcement. A child cries which creates a response from the 
observer although the sound itself could be merely reflexive and have no 
communicative function. The danger is that as the observer attaches a meaning to 
the challenging behaviour e.g. ‘I want some attention’, the behaviour then increases 
because the individual learns the behaviour will increase social interaction.
Previously random, unintentional behaviour can become intentional and 
communicative because it has been given a function by the observer through a 
process of positive reinforcement.
Therefore, one could argue that only intentional communication has a communicative 
function and supports the communication hypothesis. It is the fraught job of the 
observer to determine what is unintentional and intentional communication and at 
what point they change.
Carr and Durand (1985) did, however, conclude it may never be possible to 
definitively demonstrate a specific behaviour is functionally equal to a specific form of 
communication. This conclusion was echoed by Donnellan et al (1984) who found 
that due to the inferential nature of the communication hypothesis and alternative 
communication strategy one can never attain truly conclusive support. Therefore, 
there is a possibility challenging behaviour may not have a communicative function at 
all. Furthermore, it may be deficits in the observer’s communication skills that 
attaches a function to the behaviour and increases its prevalence.
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Finally, regarding operant factors and their influence on communication, one must 
not forget that these may also be influenced by the individual’s preferences and 
levels of motivation. Reiss and Havercamp (1997) propose in their sensitivity model 
that challenging behaviour is result of three factors - a challenging environment 
where levels of interaction are low; challenging contingencies where the observer 
provides the reinforcement for the behaviour; and importantly, challenging motivation 
referring to the amount of reinforcement needed to produce satiation. A highly 
sociable individual may have the need for social interaction as their motivation for 
challenging behaviour. Depending on their own personal preferences and 
motivations the amount of interaction required to produce satiation will be completely 
individualised. Therefore, challenging behaviour may be mediated not only by its 
communicative function but also by challenging levels of motivation and satiation 
guided by the personality of the individual.
The identification of the various factors discussed so far has resulted in the re- 
emergence of functional analysis where the antecedents, behaviours and 
consequences of the behaviour are examined in detail. This is needed because the 
identification of the possible causes, influences and communicative functions of 
challenging behaviour is a necessary first step for FCT to serve as a method of 
providing more appropriate skills (Wickstrom-Kane and Goldstein, 1999). The role of 
operant factors influenced by the observer’s cognitions, environmental cues and the 
personality characteristics of the individual appear to influence the communicative 
function of challenging behaviour to such a degree it is difficult to conclude all 
challenging behaviour is purely due to deficits in communication skills alone.
Challenging behaviour and ecological deficits
The presumption that all challenging behaviours can be explained by deficits in 
communication skills may also be undermined by evidence suggesting they may be 
mediated by more complex factors such as the individual’s emotional development 
and background. Richardson et al (1985) studied change in challenging behaviour in 
people with and without learning disabilities. They found challenging behaviour 
increased in both groups and appeared to be a function of an unstable upbringing 
regardless of communication deficits. Conflict and unresponsive parenting were 
suggested as major factors in the production of challenging behaviours (Murphy,
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1994). In addition to poor family attachments influencing challenging behaviour, the 
behaviour itself can result in a cessation of informal caring by parents (Kiernan and 
Alborz, 1996), leading to the possibility of family crisis (Joyce, Ditchfield and Harris, 
2001). Thus, challenging behaviour can be caused by poor parental attachments and 
vice versa.
Parents of children with learning disabilities often experience denial and rejection as 
the restrictive regime of caring for their child is imposed on their life (Carr, 1985: cited 
in Murphy, 1994). This often resulted in reduced time being spent with the child in 
meaningful interaction. This may be very damaging from a communicative point of 
view as it is suggested this interaction is vital for the development of appropriate 
communication strategies. Moerk (1990), cited in Remington (1997), analysed 
parent-child interactions finding that communication competence is a direct function 
of the amount of time spent in two-way social interaction. Emerson and Bromley 
(1995) found the most common communicative functions of challenging behaviour 
were self-stimulation and securing interaction. Therefore, challenging behaviours 
may be an expression of aggression, unrelated to communication deficits, following a 
socially deprived up-bringing or may be a secondary factor caused by deficits in 
communication skills following lack of long-term social interaction and engagement.
Lack of engagement is also a problem in institutions. Landesmann (1988), cited in 
Ambalu (1997), estimated that only 10 -  15% of carers time is spent in meaningful 
communicative interaction with a client. Chung and Thacker (1999) found staff 
involvement might be more fundamental to the prevalence of challenging behaviour 
than the kind of environment the individual is in. Hewson and Walker (1992) also 
found an association between staff interaction and challenging behaviour. However, 
even when engagement does happen it may not always be constructive (Ambalu, 
1997; Emerson, Beasley, Offord, and Mansell, 1992). Therefore, both at home and in 
institutions, for very different reasons, social interaction may be low and visits to the 
local community rare. As with poor family backgrounds, these conditions may result 
in challenging behaviour being attributable, not only to deficits in communication 
skills, but also deficits in feelings of self-esteem and self-worth. This in turn may 
result in an environment where challenging behaviour, for a variety of reasons 
including communicative and self-stimulation purposes, may increase.
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Psychodynamic and psychiatric influences on the communicative function of
challenging behaviour.
More severe and durable events in childhood may also result in challenging 
behaviours, as opposed to any specific communication deficits. Halliday and Mackrell
(1998) examined the psychodynamic view of self-injury as it being a communicative 
expression of anger and distress, a notion proposed by Conn and Lion (1983). They 
reported a client who had been raped in childhood and was thought to be self-injuring 
as way of remembering what had occurred and triggering the feelings of hurt and 
confusion associated with it. Therefore, in this case challenging behaviour, while not 
due to communication deficits specifically, certainly does have a communicative 
function. Therefore, the communicative function of challenging behaviour may not 
only be symptomatic of immediate needs as discussed so far, e.g. ‘I want some 
attention’, but may also be symptomatic of some long-term events or trauma. This 
highlights the importance of examining both current circumstances and detailed 
history notes, as the behaviour may have a communicative function based on an 
immediate need or could be an expression of a past event.
Challenging behaviour may also be mediated by other mental health factors such as 
psychiatric disturbance rather than any kind of communicative function or 
communication deficits (Pimm, 1998). Paranoia, depression and personality 
disorders may all influence challenging behaviour yet these are thought to be well 
under-diagnosed in this population due to communicative or language problems 
(Szymanski, King, Goldberg, Reird, Tongue and Cain, 1998: cited in Allen, 2000). 
Cormack, Brown and Hastings (2000) found 50 per cent of children with learning 
disabilities were found to have some form of psychiatric disturbance. Moss et al 
(2000) found that over twice as many people with challenging behaviour had some 
form of psychiatric disorder compared to the remaining sample without challenging 
behaviour. Therefore, a high incidence of undiagnosed individuals with challenging 
behaviours attributable to mental health difficulties has been suggested to exist.
Emerson, Moss and Kiernan (1999) found evidence for this possible high incidence 
from a variety of sources. Firstly, the aetiology of challenging behaviour and conduct 
disorder is very similar, with inadequate housing, poor parental relationships and a 
discontinuous up-bringing found to commonly play an influential role in both. The 
similarities between obsessive-compulsive disorder and self-injurious behaviour have
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been noted, with premeditative and stereotyped behaviour existing in both (Kiernan, 
Reeves and Hatton, 1997: cited in Emerson et al., 1999). Challenging behaviours 
may result from the secondary features of affective disorders with a great similarity 
between the clinical features of both such as agitation, headaches and hysterical fits 
(Reid, 1982: cited in Emerson et al., 1999). Finally, a psychiatric disorder may 
provide the motivation for the expression of challenging behaviours. These 
similarities in aetiology suggest that the possible influence of psychiatric disorders 
could be great but the actual process of this influence is still unclear.
To illustrate this process, Carr and Smith (1995) cited in Emerson et al (1999) found 
that pain can be a motivating factor for challenging behaviours. Under the condition 
of pain some demands can become aversive which may result in the use of 
challenging behaviour to terminate the demands. The logic follows that if, not only the 
behaviour, but the root motivator, such as pain, are both treated, this is more likely to 
result in successful reductions in the behaviour. Therefore, by the same token 
psychiatric disorders may not cause challenging behaviour directly but may create 
the conditions where the environment is construed differently and aberrant 
behaviours may occur.
The difficulty with this explanation of challenging behaviour is that research is 
inconsistent in its conclusions and often methodologically flawed. McCarthy and 
Boyd (2001) studied individuals with Down’s syndrome and found no relationship 
between psychiatric disorder and challenging behaviour from childhood to adult life. 
Overlaps and problems with the distinction between behavioural and psychiatric 
disorders cause inconsistency of diagnosis and problems with the measures used in 
the studies (Holland and Murphy, 1990). Even prevalence rates cannot be agreed 
upon with huge variations, between 14 and 67 per cent, estimated in the literature 
(Emerson et al., 1999). It is still unknown whether psychiatric disorders are 
expressed as challenging behaviour or whether challenging behaviour exacerbates 
symptoms of pre-existing psychiatric conditions (Moss et al., 2000).
In a study by Bouras and Drummond (1992), where a 41 per cent prevalence of 
psychiatric diagnosis was present, they found a high prevalence of physical illnesses, 
placements problems and a lack of carer interaction. Therefore, evidence suggests 
that psychodynamic and psychiatric conditions, at the very least, do influence the 
communicative function of challenging behaviour and that these areas need to be
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addressed when conducting an assessment rather than examining deficits in 
communication skills alone.
Biological organic factors
In the previous section Carr and Smith (1995) cited in Emerson et al (1999) 
suggested certain biological states could create an atmosphere where challenging 
behaviour can occur. However, a school of thought exists where challenging 
behaviour is seen as a direct consequence of biological states and that 
communication and communicative skills play no part at all.
Deb (1998) describes a range of genetic syndromes associated with self-injurious 
behaviour such as Rett and Aicardi syndrome, but difficulties arise with the word 
‘associated’. Research attempting to link specific challenging behaviour with a 
specific diagnosis or organic phenomenon have been elusive. Fragile X syndrome 
has been associated with attention deficits and stereotypy (Lachiewicz, Spiridigliozzi, 
Gullon, Ransford and Rao, 1994) but studies such as these often reveal identical 
behaviours in control groups of similar frequencies (Murphy, 1994). In Down’s 
syndrome, considered to be one of the most prevalent causes of severe leaning 
disabilities (Hatton, 1999), studies have generally failed to find a relationship between 
the condition and challenging behaviour when the client group is compared to other 
children with learning disabilities (Carr, 1988: cited in Murphy, 1994).
Only two conditions appear to have substantial evidence to imply a causal link to 
challenging behaviour (Murphy, 1994). The first of these is Lesh-Nyhan syndrome 
defined as an X-linked recessive condition characterised by hand and lip biting, 
thumping of the ears and face, verbal and physical aggression and most notably self 
mutilation which usually leads to the diagnosis (Olson and Houlihan, 2000). Christie, 
Bay, Kaufman, Bakay, Borden and Nyhan (1982) cited in Olson and Houlihan (2000) 
found, studying a large sample of people with Lesch-Nyhan syndrome, that every 
single member of that sample showed typical challenging behaviours associated with 
it. Secondly, Prader-Willi syndrome, which is paternal by origin and is caused by a 
deletion of chromosome 15, is characterised by skin picking, self-injurious behaviour 
and overeating. Symons, Butler, Saunders, Feurer and Thompson (1999) found that 
individuals with the chromosome 15 deletion injured significantly more body sites 
than did individuals without the chromosome deletion.
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Treatments for these conditions have been largely unsuccessful. Self-injurious 
behaviour has been thought to be due to reduced serotonergic activity but trials of 
serontinergic drugs have been unsuccessful (Kirkpatrick-Sanchez, Williams, Gualtieri 
and Raichman, 1998). Carbamazepine, often prescribed to individuals with 
challenging behaviour, was found to have a short-lived effect for clients with Lesch- 
Nyan Syndrome (Roach, Delgado, Anderson and lannaccone, 1996). Therefore, 
while there are very few diagnoses such as these where a specific syndrome creates 
an atmosphere for specific challenging behaviours to develop, they do serve as very 
important exceptions to the rule. Challenging behaviour does appear to be, in some 
instances, genetic in origin with no communicative function and unrelated to deficits 
in communication.
Neurological factors have also been suggested to be a possible cause of some 
challenging behaviours, further suppressing the notion that challenging behaviour is 
communicative as opposed to purely biological in origin (Allen, 2000). Gedye (1989) 
found that temporal lobe epilepsy appears to play a role in some physically 
challenging behaviour and more recently Chung and Cassidy (2001) also found 
specific movements in aggressive outbursts had been described as ictal activity. 
These behaviours were found to be involuntary and were characteristic of frontal lobe 
seizures.
Another neurological rationale for challenging behaviours could be the link to 
endorphins. Thompson, Symons, Delaney and England (1995) found that self- 
injurious behaviour has been found to involve the release of neurochemical 
transmitters and modulators that bind to specific brain receptors. This then results in 
a train of events in the brain, found to be analogous to the processes which morphine 
or cocaine elicit. It is theorised that these potentially euphoric, addictive effects may 
result in the maintenance of challenging behaviour.
However, endorphin release appears to only explain the maintenance of challenging 
behaviour, not its origin. Self-injury episodes have been found to be initiated for 
communicative purposes, such as the need to avoid carer demands. Once initiated 
they then appear to continue without any communicative intention because they are 
maintained by their analgesic, euphoric effects (Read, 1998). This combination of 
environmental, communicative and neurochemical factors influencing challenging 
behaviour makes assessment and treatment difficult to devise.
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Though initially communicative in some instances, the evidence does suggest that 
biological and genetic roots of challenging behaviour, though rare, do appear to exist. 
This takes the discussion to the extreme view that in some circumstances 
challenging behaviour is not communicative and certainly is not mediated by deficits 
in communication but is solely dependent on genetic and biological circumstances.
Bringing the approaches together: 
Multi-model of challenging behaviour and clinical implications
The explanation that all challenging behaviour has a communicative function is 
inconclusive. Likewise, explaining challenging behaviour in terms of communication 
deficits is possible but also inconclusive. This is a problem with all the explanations of 
what causes challenging behaviour. Most studies seem reluctant to suggest that only 
one factor, such as communication, explains all challenging behaviour. Symons, Fox 
and Thompson (1998) suggest social and biological components are involved, while 
Bouras and Drummond (1992) imply that physical illness, a lack of social activities 
and psychiatric problems may be involved. Cormack et al (2000) suggest that 
challenging behaviour can be explained by a combination of behavioural and 
emotional difficulties while Thompson et al (1995) state that environmental and 
neurochemical mechanisms may be involved. Moss et al (2000) surmise the situation 
by concluding that the explanations of challenging behaviour, such as the biological, 
psychological, environmental, are all valid and highly complex. Due to the lack of a 
single explanation the clinical implication must be that one must take into account all 
of the various perspectives on challenging behaviour when making an assessment.
Although diverse, these various approaches are compatible. For instance, services 
have been highlighted where operant and ecological perspectives have been 
combined successfully (McGill, Emerson and Mansell, 1994). Murphy (1994) notes 
occasions where single-minded professionals, guided by only one approach, have 
missed vital contributors and as a result suggested treatments that have served to 
increase the frequency and severity of the challenging behaviour. This may happen 
if, for example, communicative functions are assigned to the challenging behaviour 
when it is actually biological in origin. If this situation arose it could create 
exacerbation of the behaviour and increases stress for any carers as possible FCT 
treatments fail.
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Halliday and Mackrell (1998) surmise the consensus by suggesting the causes of 
challenging behaviour are multi-factorial. They include the influence of genetic, 
neurological, operant, communicative, ecological and social factors. However, for 
one professional to address all of these issues in an assessment of challenging 
behaviour may be difficult to realistically achieve. Therefore, the importance of 
working within a multi-disciplinary framework, where all these possible explanations 
are utilised, is the challenge for all clinicians’ to aspire to. As Remington (1997) 
concludes, the successful application of these explanations of challenging behaviour 
depends on the co-operation of all professionals working in the field.
Conclusion
It has not been supported that all challenging behaviour in individuals with learning 
disabilities has a communicative function and can be explained by deficits in 
communication skills. Behaviour may be reflexive and unintentional therefore 
carrying no communicative function with it, or could be explained by ecological 
factors such as a lack of engagement from family or carers. Psychodynamic 
explanations may be found from significant childhood events where the trauma 
associated with such events is expressed as challenging behaviours or there is a 
possibility that the challenging behaviour may be caused or exacerbated by an 
undiagnosed psychiatric condition. In addition, on rare occasions challenging 
behaviour may be communicatively redundant and explained purely by genetic, 
neurological and biological factors. Finally, challenging behaviour may be influenced 
by deficits in the observer’s communication skills.
To conclude, not all challenging behaviour has a communicative function and no one 
factor can give a completely satisfactory explanation. To combat this, clinicians 
should integrate all possible explanations, particularly when designing a functional 
analysis, but also be aware of each perspective’s merits and limitations. Whether 
working independently or as part of a multi-disciplinary team, it appears that a multi­
factorial approach to assessing challenging behaviour will create the most complete 
profile of the individual and possible influential factors. If time is taken to do this kind 
of detailed analysis the outcome may be the recommendation of an appropriate and 
effective treatment that can reduce the frequency of the challenging behaviour and, 
as a result, increase the quality of life for the individual and those around them.
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Anxiety disorders in childhood are fundamentally different from anxiety 
disorders in adulthood. Discuss with reference to the theory and treatment of
two anxiety disorders. 
Introduction
Anxiety disorders are the most common psychological condition with prevalence 
rates ranging from 5 - 1 8  percent in the child population (Labellarte, Ginsburg, 
Walkup and Riddle, 1999) and around 16 percent in adulthood (Weissman, Bland, 
Canino, Faravelli, Greenwald, Hwu, Joyce, Karam, Lee, Lellouch, Lepine, Newman, 
Oakley-Browne, Rubio-Stipec, Wells, Wickramaratne, Wittchen and Yeh, E. K, 1997). 
Striking similarities have been found to exist between the phenomenology of anxiety 
disorders in childhood and adulthood such as the overall presentation, prevalence, 
comorbidity with other difficulties and theoretical background (Shafran, 2001). Similar 
psychological and pharmacological treatments have also been used (March, 
Biederman, Wolkow, Safferman, Mardekian, Cook, Cutler, Dominguez, Ferguson, 
Muller, Reisenberg, Rosenthal, Sallee and Wagner, 1998) Nonetheless, significant 
differences have also been identified such as gender differences, genetic influences, 
familial contribution, developmental considerations and the application, evidence 
base and responsiveness to treatment (Shafran, 2001).
This essay will focus on the anxiety disorders of obsessive compulsive disorder 
(CCD) and panic disorder (PD). Unless specifically stated otherwise the discussion 
will encompass both children and adolescents of all ages into the category of 
childhood as the majority of research focuses on both populations in this generic 
manner. In addition, a broad range of research has found neuropsychological and 
neuroanatomical differences between adulthood and childhood anxiety disorders, 
particularly OCD (Eichstedt and Arnold, 2001), however these findings have been 
omitted from the discussion due to word number restrictions. Finally, as these are not 
two separate essays conclusions on the two disorders discussed will not be made 
until the end of the essay.
Obsessive Compulsive Disorder (OCD)
OCD can be a very disabling anxiety disorder characterised by recurrent intrusive 
thoughts, images and impulses or compulsive behaviours (Salkovskis and Kirk, 
1999a). The DSM-IV (American Psychiatric Association, 1994) defines obsessive
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compulsive disorder as recurrent and persistent intrusive cognitions which are not 
purely excessive worries about problems based in reality. Divided into two parts, 
obsessions are described as intrusive, unwanted thoughts, images and impulses 
(Salkovskis and Kirk, 1999b). To be distinguished from some form of psychosis the 
individual must regard these obsessions as being the product of their own mind and 
as a result, view them as senseless and unacceptable. Compulsions are associated 
with set rules to provide relief from ones obsessions. Compulsions can include overt 
rituals such as handwashing and checking behaviours (Salkovskis and Kirk, 1999b).
Similarities in clinical presentation
The symptoms of OCD exhibited in childhood appear to be similar to those observed 
in adulthood. Studies of OCD in childhood have found the same obsessions and 
compulsions as those most frequently found in adults. Obsessions including fears of 
germs and contamination, harm to oneself or others, sexual and aggressive 
obsessions, and obsessions involving rules, exactness or symmetry were found to be 
common in both populations (Swedo, Rapoport, Leonard, Lenane and Cheslow, 
1989).
Like adults with OCD compulsive rituals in childhood were also similar with ritualistic 
checking, touching, counting, hoarding, washing and repeating activities abundant in 
both populations (Riddle, 1998). In addition, the disorder appears to alter with time in 
both populations in the same way with changes in intensity and frequency being very 
common (Leonard, Swedo, Allen and Rapoport, 1994).
Similarities in prevalence
Previously thought to be a rare disorder, epidemiological data indicates 1 to 3 
percent prevalence across the general population (Salkovskis and Kirk, 1999a). A 
similar prevalence has also been found in childhood with figures ranging between 1 
to 3.6 percent (Eichstedt and Arnold, 2001). Current data also suggests that 50 
percent of individuals with adulthood OCD had their onset in childhood or 
adolescence (Kolada, Bland and Newman, 1994). Therefore, not only are there 
similarities in the prevalence figures but an inextricable link between CCD's 
manifestation in childhood and its existence in the adult population. As a result, the 
identification and treatment of children with OCD could have important ramifications 
for the future of its prevalence in adult populations.
44
Similarities in comorbidity
Childhood OCD is often characterised by a high incidence of comorbid 
developmental disorders and behavioural difficulties. Swedo, Leonard and Rapoport 
(1992) found that only 26 percent of their sample had a pure diagnosis of OCD. 
Comorbid diagnoses of the sample included 7 percent of individuals with separation 
anxiety, 17 percent with simple phobia, 16 percent with overanxious disorder and 39 
percent with depression. However, it is unclear if these comorbid diagnoses exist 
independently of childhood OCD or whether there is a specific relationship (Geller, 
Biederman, Jones, Park, Schwartz, Sharpio and Coffey, 1998).
Similarly, comorbid diagnosis can also be found with a high frequency of adult cases. 
Depression in adulthood cases of OCD have been found to be as high as 74 percent 
(Basso, Bornstein, Carona and Morton, 2001) therefore, comorbid diagnosis is not an 
exclusive characteristic of childhood OCD.
The similarities between adulthood and childhood OCD discussed so far appear to 
exist on quite a superficial level when looking only at symptoms and overall 
prevalence rates. However, when one studies OCD in greater depth some notable 
differences become apparent.
Differences in gender distribution
Examining the prevalence rates in more detail, adult studies have found either a 
predominance of women with OCD (Noshrivani, Kasvikas, Marks, Tsakiris and 
Monteiro, 1991) or equal numbers of men and women with the disorder (Eichstedt 
and Arnold, 2001). Conversely, in childhood studies boys appear to consistently 
outnumber girls by 1 % to 2 % times (Wever and Rey, 1997). This has been 
supported by studies which have found onset of OCD to be more common in males 
aged five to fifteen while it was twice as common in females between the ages of 
twenty-six and thirty-five (Noshrivani, Kasvikis, Marks, Tsakiris and Monteiro (1991). 
Therefore, there appear to be significant differences in onset development between 
adulthood and childhood.
Genetic differences
Genetic influences on these gender differentials have been investigated and in 
particular the influence of Tourette’s syndrome. Tourette’s and tic disorders have 
been found to be highly prevalent in males and, due to a high degree of comorbidity 
between OCD and tics in child cases, it is thought that some relationship may exist
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with childhood. Apter, Pauls, Bleich, Zohar, Kron, Ratzoni, Dycian, Kotler, Weizman, 
Gadot and Cohen (1993) found 41.7% of adolescents with Tourette’s syndrome were 
found to have OCD compared to only 3.4% of adolescents without Tourette’s. 
Eichstedt and Arnold (2001) propose that these associations between OCD in 
children and Tourette’s syndrome support a hypothesis that childhood OCD may 
represent a distinct subtype of the disorder with a different etiology and 
phenomenology to that in adulthood.
Differences in familial influences
Family studies of OCD have compared childhood and adulthood OCD and have 
found higher incidence of OCD observed in first degree relatives of children. Pauls, 
Alsobrook, Goodman, Rasmussen and Leckman (1995) found onset before the age 
of eighteen significantly increased the likelihood of first-degree relatives having the 
disorder compared to relatives of those whose onset was in adulthood. Similar 
studies have also made these findings (McKeon and Murray, 1987; Eichstedt and 
Arnold, 2001). Therefore, there appears to be a stronger relationship between child 
onset of OCD and family variables compared to adult onset further suggesting 
differences between the different etiology and phenomenology of childhood and 
adulthood OCD.
Developmental Considerations
Throughout the literature its acknowledged that one of the most important differences 
in the assessment and treatment of OCD in childhood compared to adulthood is the 
need to take cognitive and developmental maturity into account (March, Franklin, 
Nelson and Foa, 2001). Henin and Kendall (1997) found OCD in children as young 
as 2 or 3 years of age, however, there is a general consensus that most cases 
appear to develop between the ages of 8 and 11 (Moore and Carr, 2000) and there 
are a variety of developmental reasons why this might be.
Piaget and Inhelder (1969) discuss the notion of mastery which develops at around 2 
years old. At this time new skills are acquired and pleasure is taken from the 
repetition of this already mastered schema. Leonard, Swedo, Allen and Rapoprt 
(1994) found after 2 years of age, ritualistic behaviour usually becomes evident in 
most children and examples are given of elaborate bedtime rituals. These rituals 
usually dissipate by age 8 or 9, which may explain why there is a surge in children 
being diagnosed with OCD at these ages (Moore and Carr, 2000). Therefore, as 
Rapoport and Inoff-Gremain (2000) highlight, it is important to distinguish between
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these developmental rituals and behaviours that cause distress and interfere with 
functioning when working in childhood OCD as oppose to adulthood.
Differences in treatment response of OCD
Wide ranges of similar treatments have been used for childhood and adulthood OCD. 
However, unlike adulthood OCD (Ballenger, 1999) psychodynamic and 
psychotherapeutic interventions for OCD have yielded disappointing results in child 
populations (March, 1995). Evidence suggests that the two most successful 
treatment approaches are the use of pharmacological serotonin reuptake inhibitors 
(SSRI's) and cognitive behavioural therapy (CBT).
Medication response differences
Childhood studies of SSRI’s suggest symptom reduction rates of 25 to 40 percent 
(Henin and Kendall, 1997) however some studies have suggested childhood-onset 
OCD may be less responsive to SSRI’s than individuals with onset in adulthood. 
Ravissa, Barzega, Bellino, Bogetto and Maina (1995) found a significant negative 
relationship between increasing age of onset and decreasing successful treatment 
response. McDougal, Goodman, Leckman, Lee, Heninger, and Price (1994) found 
individuals with onset prior to age 16 were 29% less likely to respond to SSRI 
treatment than those with onset after 16. These findings suggest an underlying 
difference in pathophysiology between child and adult onset (Eichstedt and Arnold,
2001).
Cognitive theory and treatment in adulthood
Side effects and questions of the time-scale for SSRI treatment have increased the 
attractiveness of CBT as the preferred intervention for both populations (Piacentini, 
1999). Success rates of up to 90% have been found using CBT approaches and it 
has been described as the treatment of choice in both populations for many clinicians 
(Leonard, Swedo, Allen and Rapoport, 1994).
The cognitive behavioural model of OCD suggests it is maintained when normal 
intrusive thoughts are appraised and perceived in the context of responsibility of 
harm (Salkovskis, 1985; Salkovskis, 1999). There is an exaggerated belief in the 
probability of causing harm to ones-self or others. Salkovskis proposed that there 
should be a belief that one has the power to cause or prevent harm to ones-self or 
others. Once intrusive thoughts are appraised as indicating responsibility for harm it 
is thought that corrective action is taken to reduce or ‘neutralise’ the probability of the
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feared event occurring. This corrective action reduces anxiety relating to the feared 
event and the perception of responsibility should the feared event take place. Other 
cognitive distortions are also present including the belief that thought equals action, 
the lack of tolerance for ambiguity, the desire to control intrusive thoughts and the 
overestimation of danger (Shafran, 2000).
Treatment in adulthood is primarily focused on exposure and response prevention 
(ERR) which includes deliberate exposure to the previously avoided situations, 
exposure to the feared stimuli and thoughts, and prevention of the compulsive rituals 
that relieve anxiety (Salkovskis and Kirk, 1999a). The principle cognitive element 
involves the process of helping the individual to modify the beliefs that lead to the 
misinterpretation of intrusive thoughts and their perception of responsibility. Evidence 
has been wide ranging in studies in adulthood supporting the cognitive addition to the 
previous behavioural model (Shafran, 1997). However, the majority of research has 
been exclusively based on adulthood populations with few studies focused on 
childhood. As a result there is little agreement of how cognition described by 
Salkovskis operates in childhood populations and how the cognitive element of CBT 
applies (Shafran, 2001).
Cognitive theory and treatment in childhood
In the majority of child and adolescent literature Salkovskis’s model is rarely 
mentioned (Shafran, 2000). Primarily, the work of March and colleagues (March,
1995; March and Mulle, 1998) appears foremost in the development of CBT in 
childhood. March’s CBT model is founded in a neurobehavioural framework and is 
set in three stages: information gathering, ERR, and homework assignments. All of 
these stages are considered to be behavioural. The cognitive component comes in 
the form of self-statements which are designed to ‘boss back’ the OCD (March,
Mullie and Herbal, 1994) and can be used as a coping strategy to combat the 
intrusive thoughts (Shafran, 2001). In March et al’s 1994 CBT manual anxiety 
management techniques and within story metaphors are suggested where the child 
may be creative, authoring out the OCD from their life.
The problem with this approach is that one questions whether this treatment or its 
theoretical base can be called cognitive. In adulthood OCD literature behavioural 
aspects of CBT are often well documented while the cognitive component is poorly 
detailed (Freeston, Ladouceur, Gagnon, Thibodeau, Rheaume, Letarte and Bujold, 
1997). Furthermore, in adulthood research it is still unclear whether beliefs and
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cognitive appraisals are central to OCD at all and whether they should be the target 
of treatment in adult work (Foa and Kozak, 1995). Therefore, the same criticisms 
levelled at adulthood cognitive theory and treatments appear equally applicable to 
childhood work.
Clark (2000) proposed that cognitive intervention should be directed at gathering 
evidence to invalidate an underlying belief and the negative automatic thoughts that 
follow. However, March’s approach, of ‘challenging’, not ‘changing’ the beliefs, 
doesn’t appear to qualify as cognitive under Clark’s definition. CBT has often been 
described as treatment of choice for childhood OCD primarily due to ERR which is 
the behavioural component of the treatment process (Clark, 2000). This is consistent 
with papers that don’t advise CBT in childhood at all and instead recommend a 
combination of behavioural therapy and medication (Henin and Kendall, 1997).
These contradictions are likely born out of what March himself views as significant 
limitations in the research literature on CBT for childhood (March, Franklin, Nelson 
and Foa, 2001). Therefore, even more so in childhood as oppose to adulthood work, 
there is a lack of detail and an evidence base in cognitive theories and treatments of 
OCD. There is lack of precise explanation as to what the C’ for CBT actually is and 
had how it should be applied (Shafran, 2000).
Differences in insight
Likely to impact on the success of any treatment is lack of insight which has been 
found to be a significant difficulty in childhood OCD compared to adulthood (Foa and 
Kozak, 1995). Piacentini (1999) proposed that this lack of insight might stem from a 
lack of understanding in children of the relationship between obsessions and 
compulsions. Children appear less able to detail their fears and rationalise their 
compulsions. This lack of insight makes creating a hierarchy for ERR in CBT difficult 
to develop if the child disagrees with others that their obsessions are unrealistic or 
excessive.
Piaget (1970) and Bruner (1966) proposed important cognitive changes occur at 
around the ages of 6 and 7 years old where language begins to influence thought. As 
Piacentini proposed, this might then be the earliest age at which a child can obtain 
and utilise the complex skills necessary to link obsessions with compulsions. This 
may be supported by the fact that OCD in children is mostly found between the ages 
of 8 and 11 when the cognitive skills required to recognise the process have recently 
been acquired (Henin and Kendall, 1997).
49
Lack of insight may also contribute to childhood OCD clients’ short-term perception of 
their difficulties. Children’s thinking is often fixed in the present with very little concern 
for their future and long term prospects. This results in poor motivation to change as 
the short term gain of the compulsive, anxiety relieving behaviour outweighs the 
debilitating effects of OCD on their future. (Piancentini, 1999). This quite different to 
adult clients whose main motivation is often the realisation of the long term impact of 
their disorder.
Recalling the prevalence figures discussed earlier, this lack of insight must be taken 
into account as a possible suppressing factor on the figures. Reports suggest 
childhood OCD is often recognised only when it is severe or when the child finally 
requests help with parents often unaware of their child’s problem (Rapoport, Inoff- 
Germain, Weissman, Greenwald, Narrow, Jensen, Lahey and Canino, 2000). 
Therefore, while there appears a similarity between childhood and adulthood 
prevalence rates, the true difference may be disguised by lack of insight.
Difference in involvement of family in presentation and treatment
Piacentini (1999) suggests children with OCD are more likely to involve their family in 
the disorder as opposed to adults. This is due to the more dependence on the family 
the younger the child is. Requesting excessive washing of clothes by parents may be 
one example of how the family is drawn into the child’s OCD. Therefore, treatment 
will usually include parental involvement which has been found to be pivotal in some 
cases for successful treatment outcomes (Mendlowitz, Manassis, Bradley, Scapillato, 
Miezitis and Shaw, 1999). For example, in reassurance seeking behaviours parents 
may be asked by the clinician to refrain from satisfying the child’s reassurance 
seeking (March, Frankilin, Nelson and Foa, 2001). March and Mulle (1998) also 
found a combination of individual and family sessions appear illicit successful 
treatment outcomes in childhood OCD which is very different from usual treatment 
protocols in adulthood where family involvement is rare.
Finally, the clinician must not only think systemically regarding the family but school 
involvement must also be considered (March, Frankilin, Nelson and Foa, 2001). OCD 
can have adverse effects on schoolwork due to time consuming rituals. As much of a 
child’s time and behaviour occurs at school, intervention involving input from 
teachers have been described as critical to the success of child OCD treatment 
(March and Mulle, 1998). Therefore, OCD treatment in childhood may require
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contributions from all aspects of the client’s life. This will happen rarely with adults as 
input will primarily be from the client themselves (Salkovskis and Kirk, 1999b).
Panic Disorder (PD)
PD is described by Petterson and Cesare (1996) as a prevalent anxiety disorder 
characterised by panic attacks that manifest unexpectedly involving changes in 
somatic sensations, affect and cognition. There then follows a month of constant 
concern about having another panic attack (Kearney, Albano, Eisen, Allan and 
Barlow, 1997) Normal fluctuations in automatic arousal become anxiety provoking as 
they are thought to be precursors to panic attacks. Secondary agoraphobia often 
develops as fears of having a panic attack outside of the home develop (Moore and 
Carr, 2000).
Theoretical considerations in adulthood and childhood
The cognitive model of PD asserts that misinterpreted sensations are usually those 
associated with normal anxiety responses such as breathlessness, dizziness and 
palpitations. There is a catastrophic misinterpretation of these sensations giving them 
exaggerated importance and severity. This results in the individual believing they 
may be about to have, for example, a heart attack or some form of dangerous 
physical or psychological event. Once sensations are regularly interpreted 
catastrophically the disorder is then maintained by hypervigilance to the body’s 
sensations and safety behaviours are developed, such as avoiding exercise to avoid 
a heart attack (Clark, 1999).
In his model of PD Barlow (1988) proposed that the individual may be naturally 
biologically vulnerable to stress and psychologically vulnerable due to negative life 
events. Biologically, there is a flight or fight reaction which is automatic whether to a 
real stimulus or a false alarm. False alarms of danger may develop when they are 
associated with internal somatic sensations due to ones psychological vulnerability. 
These alarms that are learned in specific stress inducing situations, such as crowded 
streets or schools, result in the misinterpretation that these sensations are going to 
be catastrophic. Finally, an anxious apprehension to the possibility of alarms 
develops which creates a hyper vigilant maintaining cycle, only avoided by reducing 
the exposure to stress inducing situations.
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Barlow’s model is applicable to both children and adults but importantly for the 
development of panic it highlights the importance of predictability and control in early 
life. Attachment theory rests on the premise that the existence of attachment is 
obtained through consistent behaviours that facilitate continued contact and proximity 
with a certain individual (Mattis and Ollendick, 1997). By virtue, precursors to the 
development of PD have been identified as parental inconsistency and insensitivity 
resulting in low predictability and control in the child’s life (King, Ollendick, Mattis, 
Yang and Tonge, 1997). Bradley and Hood (1993) found 48 percent of a sample of 
adolescents with PD had experienced difficulties in childhood such as family conflict, 
divorce, death of a relative and peer problems. These are all sources of 
psychological vulnerability and highlight the importance of covering parenting history 
and style in assessment of both childhood and adulthood OCD.
Differences in prevalence
Few if any children appear to exhibit PD and most of the literature relates to 
adolescents. In investigations on the prevalence of DSM-III disorders in children 
aged 11 years old 17.6 percent were found to qualify for diagnosis of some 
description but there were no reports of PD (Anderson, Williams, McGee and Silva, 
1987). This is consistent with other studies most frequently PD in adolescents aged 
between 12 -  18 years (Ollendick, Mattis and King, 1994; Moore and Carr, 2000), 
therefore one would suspect low prevalence figures in a sample of 11 year olds.
In adolescent studies a prevalence of 1 percent appears to be the consensus which 
compares with up to 3 percent in adulthood (Weissman and Merikangas, 1986).
Klein, Mannuzza, Chapman and Fyer (1992) concluded that although panic attacks 
do occur in prepubertal children its rarity suggests this is not as common a 
phenomenon as it is in adolescents and adulthood.
Differences associated with the diagnosis and cognitive element of PD 
Although PD is well documented in adult populations and is supported by a range of 
treatments (Ollendick, 1998) little is known about the disorder and its treatment in 
childhood (Ollendick, Mattis and King, 1994). Key to this shortage of knowledge 
appears to be two factors: the definition of PD, particularly the notion of unexpected 
attacks, and the role of cognition.
If a child develops a social phobia then years later has a panic attack performing a 
presentation it could be argued that this was not a spontaneous attack and therefore
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does not qualify as PD (Klein, Mannuzza, Chapman and Fyer, 1992). Ollendick 
(1998) found a range of studies which purported to find PD in children but did not 
stipulate whether the onset of the disorder was characterised by a spontaneous 
panic attack or whether they engaged in catastrophic misinterpretations of their own 
somatic responses. Ollendick suggested that the main difference between adulthood 
and childhood PD is that attacks in children appear to be due to particular events and 
are not spontaneous.
Citing Clark (1986), Nelles and Barlow (1988) argue that spontaneous panic attacks 
are non-existent in prepubertal children due to a lack of ability to cognitively 
misinterpret their somatic symptoms. As in OCD, children are said to lack internal 
insight and are biased towards external causation and it is not until adolescence that 
the cognitive skills required to make misinterpretations are gained (Nelles and 
Barlow, 1988). This is said to explain the lack of PD prevalence rates in children and 
the high incidence in adolescents.
Developmental considerations
The Piagetian stage of concrete logical reasoning at 7 to 10 years of age is thought 
to be the start of the child differentiating between the external and internal world. The 
child appreciates ‘Internalisation’ where external stimulus enters the body by means 
of swallowing or inhaling and simultaneously cognitions of the external affecting the 
internal begin to develop (Piaget, 1970). Nelles and Barlow (1988) suggest that 
despite the acquisition of these skills, children at this age are still too psychologically 
unsophisticated to make the misinterpretations necessary to cause a spontaneous 
panic attack. However, Ollendick (1998) proposed that children at this age may start 
to appreciate that inhaling external germs could be the cause of some of the somatic 
symptoms they are feeling. This appreciation may be followed by the 
misinterpretation that they are dying or losing control which could then lead to a panic 
attack. Therefore, a panic attack has been induced but via known, external causes 
and not due to spontaneous, internal processes as found in adulthood.
Mattis and Ollendick (1997) found in 8, 11 and 14 year old children there was equal 
ability to psychopsysiologically conceptualise the somatic symptoms of panic in the 
way Ollendick described. Consequently, children as young as 8 could have 
conceptions of illness that are sophisticated enough to make catastrophic 
misinterpretations of somatic symptoms. Therefore, childhood PD may not be as
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fundamentally different to adulthood PD as Nelles and Barlow (1988) previously 
thought but there do appear to be some significant cognitive differences.
Differences in expression and diagnosis of PD
A difficulty with Ollendick’s findings is they still conflict with the majority of prevalence 
rates which indicating PD is rare in prepubertal children. Abelson and Alessi (1992) 
propose that the question should not be do adult-like panic attacks occur in children 
but how might PD be expressed in children? They go further and propose that 
disorders such as separation anxiety and school phobia could be childhood versions 
of PD. They argue that the diagnostic category of separation anxiety disorder may 
have be a major obstacle to the identification of PD in pre pubertal children. 
Separation anxiety disorder constitutes phobic, avoidant, and anxious anticipatory 
symptoms in children making no reference to the existence of panic attack 
equivalents in children. This complex diagnosis could have contributed to the 
obstruction of PD being diagnosed and as a result made its frequency in child 
populations difficult to measure, leading to the low childhood prevalence rates being 
published compared to adulthood.
In treatment subgroups of children diagnosed with separation anxiety disorder have 
been administered medication similar to that administered to adults with 
agoraphobia. Klein, Mannuzza, Chapman and Fyer (1992) found that ‘imipramine’ is 
commonly administered because it controls panic attacks. Therefore, even if a small 
percentage of children with separation anxiety disorder are treated with medication it 
may be a factor suppressing both childhood panic attacks and the diagnosis of PD. 
This could lead to the low prevalence rates that are frequently quoted in the 
literature. Therefore, one has to keep an open mind regarding how much of a true 
representation prevalence rates are of childhood PD.
Treatment differences
Very little literature exists on treating children with PD which may be due to the low 
prevalence discussed earlier. Treatment for adult populations involves identifying the 
triggers of panic attacks using diaries and in-session discussions, identifying the 
significance of past events which are inconsistent with negative beliefs, education 
about the nature of anxiety (e.g. they cannot faint from a panic attack) and finally 
using behavioural experiments in order to disconfirm negative their beliefs (Clark, 
1999).
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Unlike in OCD where March and colleagues designed a specific treatment protocol 
for children, in PD the same methods are adopted as those used in adulthood. 
Psychoeducation is utilised concerning the normality of somatic sensations (Moore 
and Carr, 2000). Relaxation techniques and exposure to internal arousal cues have 
been recommended. In addition, children and adolescents have been found to 
respond well to a combination of medication (SSRI’s) and psychotherapy (American 
Academy of Child and Adolescent Psychiatry, 2000; Watkins, 2000). However, these 
are all applications of adult treatments with little modification for childhood 
populations.
A large number of studies have demonstrated the effectiveness of CBT and exposure 
based treatments in adulthood with improvement rates of 58-83 percent (Ehlers,
1995; Ballenger, 1999). This is in contrast with little evidence to suggest that the 
same treatments are affective for childhood populations (Ballenger, Lydiard and 
Turner, 1997; Ballenger, 1999). Therefore, while there is no fundamental difference 
between adulthood and childhood treatments, there is wide difference between the 
efficacy and evidence base for such treatments on these two distinct populations.
Conclusion
There are some profound similarities between adulthood and childhood OCD 
including clinical presentation, prevalence and comorbidity which have been 
described. Nevertheless, detailed examination finds fundamental differences in 
gender, genetic, developmental, theoretical, psychopharmacological, cognitive and 
familial considerations. In addition, there is a meagre treatment evidence base for 
childhood OCD compared to adulthood. The same is found with adulthood and 
childhood PD. While the same theoretical foundation is applied for both populations 
there are fundamental differences in diagnostic, developmental and cognitive 
considerations, prevalence rates and the treatment evidence base. The clinical 
psychologist must be experienced enough to take all these differing factors into 
account at every stage of the assessment and treatment process when working with 
childhood anxiety.
One important consideration appears fundamental to answering the essay question. 
Could a clinical psychologist, qualified and experienced only in adulthood anxiety 
disorders, treat a childhood population, without further education? Considering the 
breadth, depth and complexity of the differences found between childhood and
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adulthood OCD and PD discussed here one would have to say ‘no’. There appears to 
be too many differences between adulthood and childhood clients for the clinician to 
be able to deal effectively with this population without further knowledge being 
gained. Therefore, from discussing OCD and PD, it does appear that anxiety 
disorders in childhood are fundamentally different from anxiety disorders in 
adulthood.
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Is there a place for cognitive behavioural therapy in the treatment of clients 
with head injury? Critically discuss with reference to theory and the evidence
base. 
Introduction
The consequences of head injury vary from mild to severe behavioural, emotional 
and cognitive impairment (Kinney, 2001). Changes in behaviour and emotion include 
alterations in personality and temperament (Kinney, 2001) while cognitive 
impairments range from diffuse to specific deficits in domains such as attention, 
memory and language (Miller and Mittenberg, 1998). The pivotal variable is usually 
the severity and localisation of the injury (McClean, Temkin, Dikmen and Wyler, 
1994).
Due to not only the neuropsychological changes that follow head injury but also the 
life changes, there is often an overwhelming amount for the client to come to terms 
with. Cognitive distortions may develop as the client attempts to appraise their 
premorbid identity with the person they present as now. Cognitive behavioural 
therapy (CBT) has been identified as the ‘logical’ and most effective choice for 
intervention (Hibard, Gordon, Egelko and Langer, 1987). Its structure and ethos is 
said to suit the population and there is body of evidence to suggest it can curb often 
prolonged symptoms (Kinney, 2001). However, there are several areas where the 
clinician must be cautious. For example, there is a need to fully assess and give the 
correct weighting to the neurological and psychological basis for their clients’ 
presentation. Only when there is a greater weighing of psychological influences will 
the treatment choice of CBT prove to be most effective (Payne, 2000).
Cognitive Behavioural Therapy (CBT)
The CBT model states cognitive distortions are a triad of dysfunctional thoughts 
revolving around the self, the environment and the future. Beck describes depressed 
clients as making global, internal judgements with emotional responses which are 
negative and extreme (Beck, 1970; Beck 1995). In the model there are schemas, 
core beliefs, intermediate beliefs, and automatic thoughts. Schemas are defined as 
cognitive structures based in the mind, which are the content of core beliefs. Core 
beliefs are the global, rigid, and most fundamental of beliefs which all other beliefs
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and thoughts revolve around. Negative core beliefs usually fall into the two 
categories of unlovability and helplessness. For example one may have an overall 
core belief that ‘I am unlovable’.
The development of intermediate beliefs is influenced by ones core beliefs. 
Intermediate beliefs consist of rules, assumptions and attitudes. For example an 
individuals’ assumption may be ‘if I talk about myself no one will be interested’. Below 
these intermediate beliefs, are automatic thoughts which Beck saw as the most 
superficial of cognition. Viewed as words or images specific to each situation Beck 
said these have knock on effects on our emotions, affect, physiology and behaviour. 
(Beck, 1995).
The rational for treatment is that CBT facilitates change in the client’s dysfunctional 
beliefs. The ultimate goal is for the client to modify their negative core beliefs so they 
are based in reality and become more functional (Rorer, 1999).
Description of Head Injury Population
Neuropsychologists are most frequently called to assess and treat clients who have 
sustained a head injury (Miller and Mittenberg, 1998). Mild Traumatic Brain Injury is 
the most common form of head injury. While a universally accepted definition does 
not exist it accounts for 70% of all head injuries (Kinney, 2001 ; Busch and Alpern, 
1998). Classification of the severity of head injury in research is usually defined by a 
number of factors. These include the length of loss of consciousness following the 
initial injury, pre and post traumatic amnesia, location of the injury and the presence 
of other neurological sequelae (Whitehouse, 1994).
Nontraumatic head injury differs from traumatic injuries in that no form of external 
trauma will have occurred and patterns of injury may be quite different. For example, 
stroke patients typically have focal brain injury while traumatic patients often have 
more diffuse lesions. This has ramifications for rehabilitation as nontraumatic clients 
may have normal functioning in many of their abilities which can be used to 
compensate for their focal deficits. Traumatic injury clients will likely have diffuse loss 
of functioning leading to a greater challenge for them and rehabilitation professionals 
(Whitehouse, 1994).
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The Neuropsychological Sequelae of Head Injury
Cognitive Deficits
As mentioned previously the neuropsychological sequelae of head injury is 
dependant on a number of factors including the location and severity of the injury. 
When being assessed the clinician needs to be aware of the time frame in which 
observations are being made (McClean, Temkin, Dikmen and Wyler, 1994).
Temporal damage can result in transient or permanent memory impairments that can 
interfere with the diagnosis of mood disorders. In this area of the brain language 
comprehension and expression can also be affected. Impaired perceptual functioning 
can result in a decreased ability to integrate and manipulate sensory and visual 
information. This mainly occurs when there is right hemisphere damage but 
particularly in the occipito-parietal areas. Right hemisphere damage can also elicit 
affective communication deficits particularly when interpreting emotional subtleties. A 
client with damage here may present with a mood, clinically quite different from their 
actual internal state. Clients even with mild damage can suffer fluctuations in 
attention and concentration. This may clinically manifest as fatigue and can be 
incorrectly interpreted as lack of motivation or depression. Finally, emotional control, 
thought to be located in the frontal lobes can be affected when there is damage here 
(McClean, Temkin, Dikmen and Wyler, 1994).
Postconcussion Syndrome (PCS) most commonly accompanies head injury. It is 
estimated to follow 75-80% of all mild head injuries (Alves, Colohan, O ’Leary, Rimel 
and Jane, 1986). Symptoms include poor concentration, intellectual impairment, 
memory difficulties, irritability, headache, fatigue, depression, anxiety, blurred vision, 
dizziness, light sensitivity, and sound sensitivity (Mittenberg, Tremont, Zielinski, 
Fichera and Rayls, 1996; American Psychiatric Association, 1994). These symptoms 
can persist for months while some may continue for years despite general syndrome 
remission (Couch, 1995). The prevalence of symptoms 3 months post trauma are 
said to vary between 75-80%, while 35-50% of clients report symptoms up to 3 years 
after. In more extreme cases clients have been found to experience PCS up to 15 
years post injury (Mittenberg, Tremont, Zielinski, Fichera and Rayls, 1996). Miller and 
Mittenberg (1998) propose that this is suggestive of other psychological factors 
maintaining these symptoms aside from purely neurological influences (Kinney,
2001).
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Changes in Personality and Mood
Organic impairment can also result in changes in personality and temperament. 
Impulsivity, risk taking behaviour, flat affect, reduced emotional control, impulsive 
laughter, stubbornness and irritability may manifest (Prigatano and Fordyce, 1986; 
Whitehouse 1994). Damage to frontal and temporal areas may result in personality 
changes and diverse clinical presentations. For example, some clients may 
experience anger management difficulties while others may present with flat affect 
(Bennett and Raymond, 1997).
Depression following head injury has a prevalence of 30 -60%  (Hibbard, Gordon, 
Egelko and Langer, 1987). Lesion size, location, availability of support, 
demographics and the severity of physical and cognitive deficits have all been found 
to be associated with post head injury depression (Hosking, Marsh and Friedman, 
1996; Kinney 2001). Depression can also be influenced by ones premorbid 
personality and behaviour. Studies have found a high proportion of male head injured 
patients have a history of risk taking behaviour (Kinney 2001).
The picture is also complicated as the identifiers of depression in non-head injured 
people such as overgeneralisation, minimalisation and concrete thinking are common 
symptoms of head injury (Hibbard, Gordon, Egelko and Langer, 1987). Therefore, 
because of the number of variables which can affect the clinical presentation, the 
clinician needs to be aware of the interaction between the sequelae of head injury 
and the affect of the client. This is why an extensive neuropsychological assessment 
is necessary in the initial stages to detail the exact nature of the client’s difficulties.
The Neuropsychological Sequelae and Cognitive Distortions
Hibard, Gordon, Egelko and Langer (1987) suggest cognitive distortions are typical in 
head injured clients, particularly those presenting with depression, for two reasons. 
Firstly, they can result following the significant life changes that the head injured 
client may have to face, for example, loss of work, role, and physical functions. Under 
these conditions most people would develop some form of negative automatic 
thoughts. These may include ‘I am useless’ or ‘nobody will want to be with someone 
like me’. Therefore, without the cognitive effects of head injury there is fertile ground 
for cognitive distortions to develop.
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When cognitive deficits are present as a result of a head injury this exacerbates the 
atmosphere for cognitive distortions to develop. Without memory, attention, or the 
ability to process new information, ones ability to maintain rational, reality based 
cognitions is severely impaired. Particularly as one attempts to recognise how their 
new, present level of functioning compares with their premorbid functioning. 
Commonly there is a lack of awareness of how one functioned premorbidly and as a 
result head injured clients may exaggerate their previous abilities. There is also a 
lack of awareness of how ones functioning has changed following the head injury. 
Combined this lack of insight into ones past and present functioning can be a 
common block to rehabilitation.
Awareness deficits are thought to have an organic rather than a psychological basis. 
(Crosson, 1989). Damage to right-parietal areas have been found to relate to 
decreased cognitive and physical awareness while frontal lesions are associated with 
decreased self-awareness and evaluation (Meredith and Passa, 1999). Combating 
and treating this awareness deficit is usually the first job for any clinician in the initial 
stages of rehabilitation as any input is unlikely to succeed until this awareness is 
addressed.
Theoretically How Does the Cognitive Behavioural Model Apply to the Head 
Injury Population: The Cognitive Maintenance Model.
Mittenberg, DiGiulio, Perrin and Bass (1992) examined the appraisals of clients with 
PCS by comparing the responses of participants who had a head injury with those 
who had not. Both groups were asked what symptoms they might or do experience 
as a result of a head injury. The symptoms raised were roughly equivalent, leading 
researchers to suppose that expectations and perceptions play a large role in the 
syndrome. They also found that head injured participants underestimated their 
experience of premorbid PCS like symptoms. Everyday incidents of forgetfulness, 
concentration and anxiety in their premorbid life were underestimated, resulting in the 
belief that the incidence of these symptoms was considerable following head injury. 
As a result, overestimated beliefs about premorbid functioning were found to play a 
significant part in post head injury cognitions and functioning, influencing the 
persistence of PCS.
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From these findings Mittenberg, DiGiulio, Perrin and Bass (1992) developed the 
‘cognitive maintenance model’ of head injury and PCS. They proposed that beliefs 
about the effects of head injury causes a selective bias towards normal affective, 
cognitive and somatic responses to stress. These responses are then reattributed to 
being the result of symptoms of head injury. This attentional bias increases the 
subjective intensity of these responses and their frequency. Everyday incidents of 
forgetting such as telephone numbers or lacks in concentration, which will have 
occurred premorbidly, are falsely attributed to the head injury. They propose that this 
cognitive self-perpetuating cycle could explain the persistence of PCS and highlight 
why CBT and educational work reduces the symptoms and duration of PCS 
(Mittenberg, Tremont, Zielinski, Fichera and Rayls, 1996; Miller and Mittenberg, 
1998).
This argument does appear to hold. Kelly (1975) found that PCS symptoms were 
higher for clients who were given no explanation of how to attribute their symptoms. 
Minderhoud, Boelens, Huizenga and Saan (1980) worked with PCS patients on 
attributing their symptoms and found the clinical presentation of the syndrome was 
significantly reduced 6 months later compared with controls (Miller and Mittenberg, 
1998).
Why CBT for Head Injury Intervention?
Whitehouse (1994) found the structured format of CBT facilitates the organisation of 
the head injured clients thoughts. The process of agenda setting and completing 
dysfunctional thought diaries provides exercises which facilitate awareness and 
insight (Whitehouse, 1994). Hibard, Gordon, Egelko and Langer (1987) suggested 
that CBT is the ‘logical’ choice for this population as the work is behaviourally 
orientated, time limited, active and directive. All of which accommodate common 
deficits in head injury such as poor concentration and abstract thought.
Exploring and modifying distorted thought patterns has also been said to be a vital 
tool for facilitating functional adaptivity (Whitehouse, 1994). CBT enables the patient 
to develop a structured method of exploring their thoughts and core beliefs. Beliefs 
which worked for them premorbidly may not work now. Behavioural experiments and 
activity scheduling enable the client to explore and redefine the boundaries of their 
new self, increasing awareness of their own tolerance levels, mood and cognitions.
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CBT is thought to increase clients’ functional behaviour as increased knowledge of 
the self facilitates an increased confidence of ones place in the world (Whitehouse, 
1994). The structure of CBT may also provide a template for how other aspects of life 
can be explored and resolved, a skill which may need to be relearned following injury 
(Whitehouse, 1994).
Studies also suggest CBT may be able to modify cerebral metabolic activity in a 
manner which is significantly related to clinical outcome. In studies of Obsessive 
Compulsive Disorder (OCD) Schwartz (1998) reviewed a substantial body of 
evidence investigating the involvement of neural circuitry connecting the orbitofrontal 
cortex, cingulated gyrus and basal ganglia in the expression of OCD symptoms. 
Through neuroradiological methods effects of CBT have been found on functional 
interactions between the limbic cortex and the basal ganglia when working with this 
population. Schwartz (1998) claims this reflects the interactive nature between 
cognition, behaviour and brain activity. One should be cautious in saying that only 
CBT can have this effect, as there is no reason why further studies into 
psychodynamic or systemic methods would not make the same finding. However, 
from Schwartz’s study there is some evidence that CBT can influence cerebral 
activity which may benefit clients with head injury.
The current emphasis on CBT’s role in brain activity may owe something to 
evolutionary theories. Gilbert (1998) explored cognitive distortions from a 
evolutionary psychology perspective and suggested they are merely fast track 
defensive algorithms that are sensitive to threat. He proposes that in various 
situations, particularly those involving threat, humans think adaptively rather than 
logically in a bid to survive. As a result cognitive distortions may not strictly be errors 
in brain functioning. Negative thinking could be viewed as a true reflection of the 
basic design of the brain rather than irrationality. Cognitive distortions may be the 
brains way of operating on self preserving, adaptive notions of ‘better safe than 
sorry’. Therefore the cognitive distortions of a head injured client may be the brains 
way of protecting the self. As a result, it may be because CBT changes these self 
preserving cognitions, altering this basic cognitive structure of the brain, that changes 
in activity relating to CBT intervention have been found by Schwartz (1998). One 
could conclude there is both a neuro-evolutionary and neuro-adaptive case for CBT 
to be the choice of treatment for the head injury population.
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Minimal Requirements for Cognitive Behavioural Therapy
CBT is said to place a huge burden on both the therapist and client (Kinney, 2001). 
The client may be unable to meet the demands that CBT places on them resulting in 
additional stress and frustration. This is particularly the case in mild head injury 
where clients often have lowered intellectual abilities but have high motivation and 
high expectations (Bennett and Raymond, 1997).
Whitehouse (1994) found head injured clients must possess, at least, the ability to be 
orientated to person, time and place, be able to follow sequential instructions, have 
good receptive and expressive language functioning with little evidence of agnosia, 
intact procedural memory abilities, the ability to benefit from cues, to engage in goal 
directed behaviour and the ability to cooperate in therapy. Innately this seems a tall 
order and may not be achievable by a broad range of head injured clients.
The Structure of Sessions with Head Injured Clients
The basic structure of sessions is recommended to emulate a normal CBT session. 
Sessions would follow the process of agenda setting, reviewing the clients current 
status, soliciting feedback from the previous session, reviewing any homework, 
focussing on the main agenda items and then developing new homework (Freeman, 
Pretzer, Fleming and Simon, 1990). However, Hibbard, Grober, Gordon and Aletta 
(1990) have provided a number of adaptations to CBT sessions for clients with head 
injury.
For attentional difficulties they recommend the therapist take a more directive role 
ensuring the client doesn’t stray too much from their thoughts. This could be done 
through continual reviewing of what has been said so far in the session. Visual cues 
and shorter session lengths are also suggested. For processing difficulties, again 
presenting information visually is recommended but so too is the therapist taking a 
more active role in making relationships between the client’s cognitions and their 
behaviour. It is also important to ensure the client has understood what has been 
said, so when the therapist makes interpretations the client could be asked to clarify 
what has just been discussed. In the same vein, session notes, diaries, audio and 
video tapes are recommended for clients with memory difficulties. Previous sessions 
should always be reviewed in the next while some discussions may be repeated to
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enhance encoding and recall (Whitehouse, 1994; Kinney, 2001). Therefore, there is 
an emphasis in ensuring the client has understood and fully processed the 
information being discussed. A process which is made more explicit than would have 
been found in the typical adult service.
The Goals of Sessions with Head Injured Clients
Head injured clients may have difficulty disassociating their thoughts from their 
feelings and have difficulty piecing apart different emotions. Clients are generally less 
self aware and self-reflective which creates problems when one needs to readdress 
and redefine the self post-injury. This in turn affects motivation, compliance and 
involvement in CBT (Whitehouse, 1994; Kay 1986). Therapeutic goals need to be 
redefined so the client can recognise and come to terms with what has happened to 
them (Kinney 2001)
Prigatano (1986) proposed a number of generalisable goals for CBT with head 
injured clients. Firstly, there is a need to increase the client’s understanding of the 
effects of head injury relating to the neurological, emotional, behavioural and 
cognitive affects. This can be done through educational sessions initially focusing on 
the head injury itself and how one can deal with its consequences. This echoes 
findings by Gronwall (1986) who found that education and reassurance work should 
be the standard initial tool of intervention. Development of coping strategies, 
education and reassurance are the main aims of the initial sages of treatment 
(Bennett and Raymond, 1997; Kinney, 2001).
Secondly, the therapist should aim to increase awareness of the client’s current 
functioning through discussion, exercises and feedback from audio and videotapes 
(Prigatano, 1986). Ferguson and Mittenberg (1995) developed a protocol along these 
lines. Clients are aided in understanding how head injury and particularly PCS is 
influenced by misattributions, anxiety and negative automatic thoughts. Cognitive 
restructuring assists clients in identifying where stress and anxiety may be 
misattributed as symptoms of head injury (Kinney, 2001).
As traumatic head injury can often result from traumatic events such as road traffic 
accidents (RTA) the next goal is to facilitate self-acceptance and forgiveness for the 
self and others who were involved in the accident. This goal will involve the
72
examination and modification of ones own schema associated with the incident so a 
more congruent match with ones new life circumstances develops (Prigatano, 1986).
While the next goal is to aid the client in developing cognitions associated with hope 
for their new life circumstances, the final stages focus on the client developing 
behavioural strategies to cope with their neuropsychological deficits (Prigatano,
1986).
Suggested CBT Treatment Strategies for Specific Presentations
CBT and Awareness Training
To address the initial insight difficulties, cognitive therapists have used awareness 
training. Head injury survivors are asked to estimate their performance on tasks, the 
client then performs that task and reviews their actual performance afterwards. If 
estimates are very incongruent to actual performances, particularly if the client does 
not acknowledge the discrepancy, their beliefs are examined and challenged. The 
aim is for the incongruence to be incorporated into the client’s beliefs so more 
realistic beliefs and cognitions can emerge. Emotional reactions can be similar to 
bereavement where an appreciation of the loss and a process of adjustment to that 
loss begins. Kubler-Ross (1981) identified stages of grieving as being denial, anger, 
bargaining, depression and acceptance, and it is this delineation which later sessions 
will take once the incongruence has been negotiated. Meredith and Passa (1999) 
found treatment gains in patients were maximised when this process was executed in 
session rather than as homework and also found it facilitated a simultaneous 
progression in their awareness of their deficits and acceptance of their losses.
Anger Management. Head Injury and CBT
As mentioned previously, following head injury regions responsible for emotional 
control can be affected resulting in anger management difficulties. These difficulties 
can also follow diffuse damage as general abilities to think, communicate, reason, 
understand and remember are affected (Demark and Gemeinhart, 2002).
Demark and Gemeinhart (2002) suggest a variety of ways in which CBT could be 
used for head injury populations with anger management difficulties. The client may
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be asked to monitor their automatic thoughts when their mood changes. Evidence for 
and against those automatic thoughts would be sought and evaluated in order to 
develop a more measured cognitive appraisal style. Instructional self-talk may also 
be used to develop a new script for controlling cognitions and behaviour. 
Meichenbaum (1993) found that CBT is probably the most useful tool for this 
population particularly as the aim is for the client to become as independent as 
possible in self-managing their behaviour (Demark and Gemeinhart, 2002).
The Evidence Base
CBT and PCS
A variety of treatments have been utilised for clients with head injury and PCS 
including anticonvulsants, antidepressants, analgesics, biofeedback, and relaxation, 
however their effectiveness has been limited (Mittenberg and Burton, 1994; Kinney, 
2001). Head injured clients have generally responded comparatively well to CBT 
(Kinney, 2001).
Treatment has previously consisted of reassurance work assuring clients that PCS is 
a transient, ordinary part of head injury and strategies to cope are suggested (Alves, 
Macciocchi and Barth, 1993; Mittenberg, Tremont, Zielinski, Fichera and Rayls,
1996). Alves, Macciocchi and Barth (1993) found this kind of treatment was 
associated with lowering the likelihood of PCS continuing post 6 month follow up.
The cognitive maintenance model proposed by Mittenberg, DiGiulio, Perrin and Bass 
(1992) helps explain why this early education and cognitive restructuring concerning 
PCS results in less protracted symptoms. Informing the client of the normal base rate 
of symptoms and helping them to attribute their symptoms to benign causes results 
in their negative automatic thoughts being challenged (Mittenberg, Tremont, Zielinski, 
Fichera and Rayls, 1996). This results in a restructuring of their cognitions and less 
negative attributions associated with the head injury being made.
Mittenberg, Tremont, Zielinski, Fichera and Rayls (1996) saw mild head injured 
clients who had Glasgow Coma Scales (GCS) of above 13 and periods of 
posttraumatic amnesia not exceeding 24 hours when initially admitted to the 
emergency ward. Clients were guided through the cognitive maintenance model and 
treatment in an attempt to prevent PCS. Base rate symptom information was 
recorded while sessions on thought stopping, replacing negative automatic thoughts
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and scheduling of reinforcement activities were conducted. Compared to control 
groups where no treatment was given apart from the usual hospital check-ups, the 
experimental group reported fewer symptoms at 6 month post treatment. At this 6 
month point symptoms such as concentration, processing, memory problems and 
depression were reported twice as many times in the control group compared to the 
CBT group. This further supports the idea that while PCS does have an organic basis 
in the outset, its maintenance appears to have a considerable psychological 
involvement (Miller and Mittenberg, 1998; Kinney, 2001). Therefore, CBT does 
appear to provide substantial clinical outcomes for head injured clients.
More recently Miller and Mittenberg (1998) trailed a 12 week treatment protocol for 
PCS clients including cognitive restructuring sessions to modify negative automatic 
thoughts associated with their symptoms. At baseline the mean number of symptoms 
fell from an average of 9.4 to 1.8 after the 12 week trail. This further supports the 
efficacy of CBT for head injured clients.
CBT and Chronic Clients
Many of the studies, particularly those conducted by Mittenberg and colleagues, have 
focused on clients who are under 18 months post injury (Kinney, 2001). Payne 
(2000) saw a male patient with a 2 year history of a mild brain injury with right-frontal 
lesions. The client sustained six hours of posttraumatic amnesia and presented with 
deficits in attention, retrieval and organisational difficulties. Anxiety and prolonged 
depressed mood were also present. The client was seen for 8 CBT sessions which 
initially introduced the CBT model and then focussed on identifying and challenging 
negative automatic thoughts. Behavioural strategies such as the réintroduction of 
pleasurable activities and anxiety management were also included. Over the 8 
sessions BDI and BAI scores fell from moderate to normal ranges and, although 
irritability had not been targeted, scores on the Novaco Anger Scale also fell to 
normal ranges. This gives further weight to the use of CBT particularly for clients with 
more chronic presentations.
Ownsworth, McFarland and Young (2000) investigated a group CBT programme for 
chronic head injury clients who were seen 8.6 years post injury. Involved in a 16 
week programme of CBT, at post intervention assessment participants had 
significantly improved levels of self-regulation and psychosocial functioning. At 6
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month follow up these gains had been maintained. Similar findings were made in 
elderly populations where CBT was used for brain damaged clients with cognitive 
dysfunction (Koder, 1998). Adjustments were made to tailor each intervention to each 
client’s area of cognitive deficit. Simple, time-limited involvement improved the 
quality of life for both clients and their partners (Koder, 1998).
CBT and Children
A much neglected field is that of CBT with children who have suffered a head injury. 
Miller and Mittenberg (1998) studied a moderate and severe head injury population of 
children and found that anxiety was a significant contributor to PCS symptom 
presentation. This is inline with a similar finding made by Mittenberg, Witter and Miller 
(1997) who found that life stress contributed to maintenance of PCS symptoms in 
children in much the same way as has been found in adults (Kinney, 2001).
Therefore, the cognitive maintenance model does appear to apply to this younger 
population. However, while this suggests CBT would result in good clinical outcomes, 
the efficacy of its application to this population is still unknown.
Previous child CBT studies have utilised reports from teachers and parents as 
opposed to talking to the children themselves and behavioural sequelae has been 
interpreted as organic rather than having any psychological component (Miller and 
Mittenberg, 1998). Therefore, not only is the quantity of current studies low but so too 
is the methodological quality when examining the outcomes of CBT in child head 
injured populations.
Exercise Caution with CBT Studies
Caution must be used when interpreting the success of CBT from these studies. To 
promote CBT Mittenberg and colleagues have attributed its success to the finding 
that many head injury symptoms such as PCS and mood disorders are due to 
psychological factors rather than having any organic roots. However, as Payne 
(2000) highlights there can be organic origins to both PCS and mood disorders. 
Sweeney (1992) felt that the maintaining cycle of PCS is still unclear and that the 
maintenance of PCS was more likely due to structural abnormality and cerebral 
dysfunction rather than psychological factors. Concerning mood disorders, Gainotti
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(1972) suggested that right hemisphere lesions are associated with emotional 
indifference while left hemisphere damage can result in anxiety and depression. 
Therefore, one should be cautious in giving too much weighting to the cognitive 
maintenance model when the exact interaction between neurological and 
psychological factors in head injury is still unclear and can vary from client to client.
Payne (2000) also found that the time of onset of mood difficulties such as 
depression has not been accurately detailed in many of these studies. If the 
participants exhibited many of their depressive symptoms directly after the injury and 
this presentation has not changed as time has progressed then one could give more 
weighting to the organic basis of their presentation. However, without detailed 
information concerning onset and course of participants emotional or mood 
difficulties findings from these studies should be approached with caution as the 
exact interaction between the neurological and psychological cannot be identified.
In addition, studies should detail the exact neurological nature of their participants 
damage including whether the damage is localised or diffuse. At present many 
studies do not do this (Kinney, 2001). Detail of this nature would allow the reader to 
piece apart for themselves the weighting between organic and psychological 
influences on the participants’ presentation. In making this distinction one can then 
discover whether CBT works for presentations with an organic substrate or whether it 
is only effective for clients whose presentation in mainly psychological and functional 
origin.
Conclusion
Physiological, emotional and cognitive changes result from head injury. As a result 
ones ability to redetermine ones new identity and acknowledge the changes that 
have occurred may be impaired. It is in addressing this awareness and facilitating 
this change that CBT appears best suited. By its very nature CBT facilitates clients 
who have distorted cognitions about the past, present and future to realign their 
schemas and to reattribute and redefine their identities. After head injury the ethos, 
goals and structure of CBT appear ideal and, although modifications are necessary 
for this population, the present crop of studies indicates significant clinical outcomes. 
These clinical outcomes also have a theoretical basis with support from Mittenberg, 
DiGiulio, Perrin and Bass’s (1992) cognitive maintenance model. This provides
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theoretical validity to the successful treatment outcomes being found with CBT. 
However, when assessing a client’s suitability for CBT the clinician must, as 
accurately as possible, identify the correct weighting of psychological and 
neuropsychological influences on the difficulties presenting. This is because the bulk 
of the evidence indicates CBT is primarily successful when the head injured client’s 
presenting difficulties are more psychological than neurological in origin.
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Clinical Dossier
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Summary of Clinical Experience
Adult Mental Health: 11/10/00 -  6/4/01 
Supervisor: Michael Tossell, Clinical Psychologist 
Location: Princess Royal Hospital, Haywards Heath
Experience: CBT experience gained in a GP Primary Care setting. I worked with
clients with presentations including social phobia, social anxiety, major 
depressive disorder and eating disorders. Experience was also gained 
with weekly neuropsychological assessment cases which included 
clients presenting with memory and attentional difficulties, strokes, 
refractory migraines and head injuries. All the work was conducted as 
individual assessments and interventions.
Psychometric Administered MART, WAIS-III, AMIPB and TEA. Also administered 
Assessments the HADS and GHQ questionnaires.
Research: Aided the collection of data for a pilot project on the benefits of
smoking cessation group work. I also used the services database of 
outcome measures to evaluate the benefits of the therapy offered.
Meetings: Attended regular departmental meetings to update other psychologists
on the work being conducted by the service. Visits to child, forensic 
and health psychology services were also organised.
Models: Cognitive Behavioural. Some exposure to Interpersonal Therapy
model
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Summary of Clinical Experience
People with Learning Disabilities: 18/4/01 -21/9/01
Supervisors: Liz Marlow, Clinical Psychologist & Julie Nixon, Clinical Psychologist 
Location: Dorking and Epsom Community Learning Disability Services
Experience: Gained core experience of working with adults with learning
disabilities across the age range. Issues addressed with clients 
included appropriate behaviour with children, social skills, anxiety and 
anger management, challenging behaviour, and consent to a 
relationship.
Work was across a range of settings including residential homes, day 
centres, hospitals and clients homes.
Interventions were face to face, and with staff and family members.
I co-designed and facilitated a friendship group with another trainee. 
The group was designed to cover social skills such as how to make 
friends and maintain them.
Psychometric Administered WAIS-III, HALO, RBMT, BPVS, Leiter and the ABS. 
Assessments Also conducted behavioural observations and functional analysis.
Presentations: Presented outcome measures and findings from conducting the
friendship group. The audience included medical practitioners, social 
workers, nurses and psychologists.
Meetings: Attended psychology departmental and multi-disciplinary team (MDT)
meetings. During the MDT meetings I updated other professionals on 
the progress of my work.
Models: Behavioural and Cognitive Behavioural.
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Summary of Clinical Experience 
Child & Family: 10/10/01 -22 /3 /02
Supervisor: Francis Goodhart, Clinical Psychologist & Dr Angel Adams, Clinical 
Psychologist 
Location: Sutton Hospital
Experience: CBT experience gained in child and adolescent mental health team.
Worked with clients across the child and adolescent age range with 
presentations including behavioural difficulties, separation anxiety 
disorder, cognitive deficits, obsessive compulsive disorder, ADHD, 
and Aspergers. The work included both individual interventions and 
sessions with the client and their family. Experience was gained in a 
weekly ADHD clinic. I also recruited and co-facilitated a group for 
parents with children with ADHD.
Psychometric Administered the WISC-III, WAND, WORD, TEACH, Rey Osterrieth,
Assessments and the RBMT.
Research: Assisted supervisor in interpreting social skills questionnaires for use
in possible research.
Meetings: Attended regular tier 3 departmental meetings, met with psychologist
from a sleep and behaviour clinic, met with psychiatrists from ADHD 
clinic, observed an MDT cystic fibrosis clinic, and met a psychologist 
from a local social services family centre.
Presentations Presented a talk with another trainee on anxiety disorders in 
childhood. The audience consisted of a variety of professionals 
including psychologists, family therapists and specialist nurses.
Models: Cognitive Behavioural and Social Learning.
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Summary of Clinical Experience
Specialist Paediatric Neuropsychology: 10/4/02 -  19/9/02 
Supervisor: Avron Moss, Paediatric Clinical Neuropsychologist 
Location: St Georges Hospital, Tooting.
Experience: Assessment experience gained with children of various ages with 
presentations including head injury, vasculitus, metachromatic 
leukodystrophy, benign rolondic epilepsy, landau kleffner syndrome, 
herpes simplex encephalitis, dyembryoplastic epithelial tumours, and 
klein levin syndrome. The work included both individual work and 
sessions with the client and their family. Intervention experience was 
also gained using a systemic and behavioural approach with an 11 
year old boy with a head injury.
Psychometric Administered WISC-III, WPPSI-III, WORD, WOND, subtests from the 
Assessments CMS, subtests from the NEPSY, Benton’s Judgement of Line
Orientation, Rey Complex Figure, The Token Test, CAT, the Synders 
Ooman Test, Tests of Finger Gnosis, Left-Right Discrimination, and 
Luria’s motor examination tasks.
Meetings: Attended Neurology meetings with representatives from
Neuropsychology and Neurology present. There I presented findings 
from my assessments and engaged in discussions about other 
upcoming cases. Attended Psychology department meetings. Sat in 
on a Neurology clinic conducted by a Consultant Paediatric 
Neurologist. I also escorted Consultant Neurologists’ on ward rounds 
where the history of the cases and their prognosis were discussed. As 
part of intervention work I also visited two schools in order to get the 
teacher’s view of a child’s behaviour.
Presentations Contributed to a presentation on the emotional aspects of 
neuropsychological conditions and presented a talk on 
neuropsychological assessments with children.
Models: Clinico-anatomical. Systemic and psychodynamic also included.
Summary of Clinical Experience
Specialist Adult Mental Health: 19/4/02 -  20/9/02 
Supervisor: Farzeen Huq, Consultant Clinical Psychologist 
Location: Mitcham Community Mental Health.
Experience: CBT experience gained working with clients with presentations
including depression, eating disorders, PTSD, agoraphobia, panic 
disorder and adjustment disorder. All the work was conducted as 
individual assessments and interventions.
Psychometric: Administered the BDI and BAI questionnaires 
Tools
Meetings: Attended MDT team meetings where new referrals were discussed, as
was the progress of current clinical work. I contributed by updating the 
MDT on the progress of my clients. Also visited the inpatient service 
based at Springfield Hospital which involved meeting staff and some 
patients. In addition, I spent two sessions escorting a community 
psychiatric nurse to gain an insight into their role.
Model: Cognitive Behavioural Therapy.
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Summary of Clinical Experience
Older Adults: 16/10/02-14/3/03
Supervisors: Ines Santos, Clinical Psychologist, Victoria Hill, Clinical Psychologist, 
& Sara Turner, Consultant Clinical Psychologist 
Location: Wandsworth Older Adults service, Springfield Hospital, Tooting.
Experience: CBT experience gained in community MDT setting. Worked with
clients of various ages with presentations including agoraphobia, low 
mood, adjustment issues following stroke, depression, anxiety, 
dementia, memory loss, and dysphasia following stroke. Experience 
was also gained conducting neuropsychological assessments. 
Diagnostic distinctions between lewy body, alzheimer’s, and vascular 
dementia were required in some cases. Also contributed to twice 
monthly reflective family therapy team.
All initial assessment and final discharge sessions were observed by a 
supervisor. The remaining sessions were conducted individually by 
the trainee.
Psychometric Administered MART, WTAR, WAIS-III, WMS-III, MEAMS, 
Assessments Crichton Royal Names Learning test, Doors & People, Hayling & 
Brixton, HADS and the LSI-A questionnaire.
Meetings: Regularly attended MDT ward rounds and psychology specialist
meetings where cases were discussed. Escorted two community 
psychiatric nurses to get an insight into their role with older adults. I 
attended a one day conference on mental health services for older 
adults, two business meetings where funding issues were discussed, 
and spent time at the local day hospital to gain experience of the 
service.
Models: Cognitive Behavioural and Systemic
Summary of Clinical Experience
Specialist Adult Neuropsychology: 17/4/03 -  26/9/03 
Supervisor: Geoff Marshall, Consultant Clinical Neuropsychologist 
Location: Atkinson Morley’s Hospital, Wimbledon.
Experience: Assessment experience gained with adults of various ages with 
presentations including memory difficulties, epilepsy, alzheimer's, 
parkinson's, craniopharygiomia, multiple sclerosis, chronic fatigue 
syndrome and head injury. Feedback sessions were conducted for 
some clients and all sessions were conducted on a one to one basis.
I had the opportunity to observe assessments including a session with 
a non-English speaking Asian lady with suggestive dementia and a 
client with basal ganglia degeneration. I gained experience of writing 
reports for neurologists who already had a background in 
neuropsychology. This involved making significant adaptions to the 
typical format.
Psychometric Administered W AIS-III, W ASI, W M S-III, AM IPB, NART, RCFT, 
Assessments FAS, DKEF, RBANDS, RAVLT, MAS, BVRT, RFFT and W CST
Meetings: Attended neuropsychology department meetings. Also attended a one
day conference on executive functioning.
Model: Clinico-anatomical
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Case Report Summary -  Adult Mental Health 
Neuropsychological Assessment of a 55-year-old man 
Reason for Referral
Mr Gore was referred by a Consultant Neurologist for cognitive assessment following 
the emergence of functional difficulties. The client was seen on two occasions: 
initially for three hours of testing and interview, and then for a further two hours for a 
more in-depth interview.
Presenting Problem
Mr Gore reported that since a move to a new town he has experienced memory 
difficulties and worries his abilities are deteriorating. He will often find himself going 
from one room to another and will forget why he is there. He finds this experience 
distressing and in the past has had panic attacks. Verbal memory was described as 
relatively unaffected as were his attentional abilities.
Background History
Mr Gore experienced difficulties with languages and learning at school from the age 
of 7. He expressed a fondness for visual, practical information rather than verbal 
knowledge, preferring Geography to English. He attended grammar school where his 
difficulties were supported with some extra tuition.
Mr Gore reported being involved in a road traffic accident which resulted in some 
cervical damage and headaches. As a result he was medically retired. A pattern of 
anxiety and panic attacks emerged. As these difficulties have been found to affect 
memory (Tohill and Holyoak, 2000) a more detailed history of these was gathered to 
assess their influence.
Mr Gore reported high levels of anxiety in unfamiliar social situations, particularly 
when faced with a group of strangers. He said his memory abilities had not altered 
over his lifetime. He said what has is his degree of anxiety.
Provisional Formulation
There was no evidence of an organic basis for Mr Gore’s perceived cognitive 
deterioration, which was consistent with the conclusions of the referrer. His memory 
appeared to be an area of difficulty that remained consistent throughout his life. 
Predominantly, the interview suggested his difficulties were anxiety related.
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Interpretation and Formulation
The NART, WAIS-III and AMIPB were administered. Testing showed no deterioration 
in cognitive functioning. This was consistent with the referrer’s opinion and the first 
provisional formulation. There was a difference between his intellectual functioning 
and memory but interview revealed this difference has remained consistent 
throughout Mr Gore’s life and was influenced by anxiety.
Recommendations
Mr Gore was informed of various strategies he could use to compensate for his 
difficulties. External memory aids such as diaries, dictaphones and notepads were 
recommended. In addition, the implementation of a relaxation course or tape was 
recommended to teach him strategies to apply in anxiety provoking situations.
Mr Gore was advised that a Clinical Psychologist will be recommended to help him 
address the issues of, and suggest coping strategies for, his anxiety and memory 
difficulties.
Reference
Tohill, J. M. & Holyoak, K. J. (2000). The impact of anxiety on analogical reasoning. 
Thinking and Reasoning, 6 (1), 27-40.
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Case Report Summary -  People with Learning Disabilities
The Assessment and Treatment of a 54 Year Old Woman Presenting with
Challenging Behaviour. 
Reason for Referral
Miss Smith, a 54 year old English speaking white UK woman at assessment, was 
referred by her GP following recent incidents of ‘disturbed’ behaviour. Behaviours 
included the damage of property and the suggestion of self-injurious behaviour.
Assessment
Interview and psychometric measures formed part of a functional analysis, which 
also included the use of Antecedent Behaviour Consequence (ABC) charts. Miss 
Smith said she recalled a number of issues which caused her some anger including 
not being first for certain activities, and being unable to gain interaction with members 
of staff. An SHO suggested that she deliberately answers questions incorrectly yet 
other members of staff disagreed. This led to a lack of clarity regarding her verbal 
skills. Family history indicated that she was treated as the child of the family and was 
shielded from any traumatic events.
WAIS-III showed Miss Smith had significant difficulties with verbal expression and 
comprehension. The Rivermead Behavioural Memory Test showed a severely 
impaired memory. Initial six weeks of ABC charts recorded 34 incidents. 26 percent 
regarded not being first, and 6 percent related to her visual impairment because Miss 
Smith did not know where she or others were. 68 percent of her aggressive shouting 
episodes occurred during moments of non-activity. 76 percent of the time in those 34 
incidents, following her behaviour, Miss Smith received one to one interaction with 
staff. Notably, 24 percent of the time her behaviour dissipated when staff did not 
intervene.
Formulation
Evidence suggested Miss Smith’s challenging behaviour may be motivated by the 
desire for stimulation or social interaction. Miss Smith had been treated as the 
exception throughout her life and may have become accustomed to a higher level of 
attention and protection than most people. She may have wanted staff to maintain 
the levels of interaction she had been used to. Staff also had high expectations of her 
abilities which the WAIS-III and RBMT showed were significantly impaired.
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Intervention
A behavioural programme was implemented to reduce the positive reinforcement 
appearing to maintain Miss Smith’s challenging behaviour. The aim for staff was to 
eventually provide a consistent response where, apart from ensuring that Miss Smith 
and others are safe during an incident, no further positive reinforcement was 
provided for her challenging behaviour.
A Functional Communication Training programme was implemented where Miss 
Smith was taught appropriate communication responses to gain her access to the 
social interaction she wanted. Anger Management Training was implemented 
included relaxation training, self instructional training and the teaching of problem 
solving skills, as an alternative to Miss Smith’s previous inappropriate reactions. 
Finally, based on the low verbal abilities found in testing, staff were asked to simplify 
sentences and instructions for Miss Smith to see if this reduced aversive demands 
and facilitated better communication.
Outcome
The mean frequency of Miss Smith’s challenging behaviour per week decreased by 
72 percent when comparing the initial six week assessment phase with the following 
five weeks when the intervention programme was implemented. Being first no longer 
appeared to be an issue for her and she developed appropriate strategies if she ever 
became confused, lost or required attention.
Prognosis
Without a professional to liaise with on a weekly basis to monitor the implementation 
of the programme there is room for the intervention to reduce in consistency. If staff 
contingencies fluctuate, giving less consistent reinforcers, this may result in 
increases in Miss Smith’s challenging behaviour.
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Case Report Summary -  Child and Family
The Assessment and Treatment of a 7 Year Old Boy Presenting with Separation 
Anxiety Disorder 
Reason for Referral
Scott, a 7 year 9 month old English speaking white UK boy at assessment, was 
referred for phobia difficulties including a fear of the dark and being left alone. Scott’s 
mother completed a referral form outlining his difficulties and highlighted that being 
left alone was a difficulty for him, particularly during bedtimes.
Assessment
Mrs Osborne described Scott’s difficulty as a fear of going anywhere alone. Scott 
must be in the presence of someone he knows and trusts at all times, usually a 
member of his direct family. This was typically his mother. This attachment applies to 
all times of the day and all situations. The only exception to the rule was school 
which Scott attends independently without problems.
In the house Scott feared robbers, ghosts, monsters, spiders and flies. Whenever he 
wanted to join his mother, particularly at bedtime, he would describe a fear of one of 
these things to gain access. Outside the home he feared kidnappers and strangers.
Mrs Osborne recalled a night two years ago, during the initial stages of his parents 
separation, when his father broke into their house and took Scott from his sleep with 
the intention of leaving with him. Scott didn’t recall this incident but Mrs Osborne said 
it was very traumatic. Scott’s two older brothers both experienced psychological 
difficulties. Neither would leave their mothers side until adolescence.
Mrs Osborne was seen independently and revealed a history of anxiety and phobia 
difficulties which stem from being left alone by her mother when she was a child.
More recently, Mrs Osborne had fears of enclosed spaces and Scott had often been 
witness to her expressions of anxiety. There had also been bereavements in the 
family.
In the second assessment session, Scott spent 20 minutes alone with the Trainee. 
After his mother left he said he felt very anxious however, after five minutes he said 
didn’t feel anxious at all.
94
Formulation
Predisposing factors included a lack of being taken through the natural process of 
separation and constant parental positive reinforcement leading to successful 
avoidance of the feared stimuli. Triggering Scott’s fears was the precipitating event of 
being taken from his sleep by his father combined with a series of losses in the 
family. Scott’s dominant schema appeared to be the exaggerated threat of harm to 
himself which was triggered by separation from his mother. This was maintained by 
witnessing parental expressions of anxiety and a lack of disconfirming situations.
Intervention
A behavioural programme of positive reinforcement involving graded exposure to 
separation from Scott’s mother was planned. Scott’s difficulty in sleeping alone was 
selected as the primary target of treatment as this was prioritised by his mother as 
the behaviour which created most disruption to their daily life. Scott’s mother 
systematically transferred from sleeping with him in his bed to sleeping alone in her 
own bed. From an evidence based perspective this approach appeared to be the 
most successful for treating separation anxiety disorder.
Outcome
Scott said after a week of being in his bed he realised there was nothing to fear and 
that he could do it. At one-month follow-up Mrs Osborne and Scott reported he was 
going to bed and sleeping independently.
Prognosis
The improvements found at one month follow up gave optimism for the prognosis of 
Scott’s separation difficulties overall. Qualitatively he continued to improve, gaining in 
confidence and independence. This trend was continued between the penultimate 
session and at one-month follow up. Evidence from studies using similar protocols 
also suggested good prognosis.
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Case Report Summary -  Specialist Placement in Adult Mental Health
The Assessment and Treatment of a 58 Year Old Woman Presenting with Post
Traumatic Stress Disorder (PTSD) like symptoms 
Presenting Problem and Referral Process
Judith, a 58 year old English speaking Black Jamaican lady, was referred by a 
Consultant Psychiatrist who reported her as having PTSD like symptoms including 
intrusive recollections of the trauma she experienced and a hypervigilance to media 
stories of similar situations.
History of Presenting Problems
Judith worked as a Psychiatric Nurse and was hit across the side of the face by a 
client without provocation. Judith had not returned to work since. The same year 
Judith’s Father passed away and she was also diagnosed with breast cancer. 
Although this was benign and successfully treated Judith found it a heavy burden at 
such a difficult time. Until then she said she had a carefree life.
Assessment
Judith was highly anxious regarding going anywhere alone. Although able to make 
very local journeys independently, most involved someone being with her. Her 
primary fear was being assaulted again. Judith engaged in a number of safety 
behaviours, for example, only standing at a bus stop when there was a sufficient 
crowd. Physiological symptoms including feeling hot and sweaty. She did not report a 
fear of any internal consequence, for example, having a heart attack.
Sleep difficulties included intrusive recollections of the assault. She reported still 
being able to feel the blow across her face. This disturbance in sleep left her feeling 
fatigued which continued to be a presenting problem.
Formulation
Judith had a carefree life prior to the incident therefore, one of her core beliefs might 
have been ‘I am safe’ or ‘I can trust people’. This negated the need to develop any 
cognitive coping strategies to deal with trauma. The nature of the recent traumatic 
events caused Judith’s beliefs and appraisals to become negative and global. Judith 
developed an intermediate belief that she had been lucky not have been assaulted 
previously and this was subordinate to her new core beliefs that no one can be 
trusted and that she is not safe. This is consistent with Ehlers and Clark’s (2000)
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trauma model where the events are over generalised to other normal situations 
leading to a global perception of danger. The involuntary re-experiencing of the 
assault also suggested Judith’s memories of the event were not fully processed. 
Judith had automatic thoughts that she can’t go to places alone and as a result 
avoided situations which she felt posed a threat and/or provoked anxiety. These 
cognitions maintained her beliefs.
Treatment
Prolonged Imaginai Exposure (Reliving) and Cognitive Restructuring were 
implemented. Treatment involved the recall of the trauma (e.g. assault) in detail so 
that the memory was fully processed to a point where it was no longer as distressing. 
The remaining sessions focussed on identifying and restructuring dysfunctional 
cognitions and beliefs. The final step of this process entailed testing the validity of 
these new beliefs and interpretations through in vivo exposure. The hierarchy started 
with the achievable aim of walking alone to the local shops and initially finished with 
Judith independently going to the town where she used to work.
Outcome
Following the reliving session Judith reported a lowered frequency and intensity of 
her intrusive memories. She reported that her mood had lifted and that the sessions 
had been beneficial. However, she was unable to complete the full in vivo exposure 
programme and the sessions and outcome measure scores suggested Judith’s 
difficulties were severe and complex. There was still a strong element of ambivalence 
in her cognitions with high levels of anxiety relating to them.
Prognosis
Possible factors which may hinder her progress include systemic issues as her 
husband’s was found to have negative thinking which could have contributed to the 
maintenance of her cognitions and avoidant behaviours.
Reference
Ehlers, A. and Clark, D. M. (2000). A cognitive model of posttraumatic stress 
disorder. Behaviour Research and Therapy, 38, 319-345.
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Case Report Summary -  Older Adults
The Assessment and Treatment of a 97 Year Old Man Presenting with 
Symptoms Associated with Depression 
Reason for Referral
Michael, a 97 year old White English speaking gentleman, was referred by his 
residential home’s Visiting Medical Officer after obtaining a high score on a 
depression screening questionnaire. Michael reported being lonely and depressed. In 
the referral letter his poor eyesight and hearing were thought to add to this low mood.
Assessment
Michael reported long-standing difficulties with a number of physical conditions, 
which meant he was unable to enjoy previously loved activities. Michael described 
himself as ‘depressed’ due to his physical condition coupled with feelings of isolation 
from lack of social contact. He said he was a ‘prisoner’, which only changed when 
visitors came as the interaction made him feel like a ‘human being’ again. He turned 
down opportunities to participate in activities in the home.
History
Michael had travelled extensively and, due to his absence, his parents often asked 
him ‘Don’t you love us anymore?’ This led to him feeling ‘beholden’ to them. As a 
reaction, Michael told his sons that he expected them to be independent and reliable. 
Despite this ethos he said at times he would like more contact with them but fears 
becoming a ‘burden’.
Formulation
Michael had been raised under the ethos that children must provide emotional 
support for their parents. As a reaction he developed his own core belief that one 
must be independent in all respects and this became how he defined a valued 
member of society or a ‘human being’. Michael’s physical difficulties reduced his 
independence and activated the opposing belief that he was no longer an 
independent ‘human being’. He refused opportunities to engage in activities which 
maintained his low mood.
Formulation as Treatment
Honos-Webb and Leiter (2002) proposed that presenting and discussing the initial 
formulation with the client can be of therapeutic value. This process was used with
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Michael where he affirmed that his parents made him feel beholden to them and that 
he did not wish to repeat this with his own children. He thought that the section of the 
formulation which claims he no longer felt like a ‘human being’ was ‘a bit strong’. He 
reported this may have been the case a few weeks ago but was no longer applicable.
Treatment
The treatment aims were 1) to discuss and modify excessive distorted thinking 
relating to Michael’s physical and psychological condition, which may be causing 
unnecessary distress, 2) to examine the extent to which these maladaptive beliefs 
may be hindering the process of adjustment. To achieve these aims sessions were 
planned using a CBT treatment protocol similar to that proposed by Stirling Moorey 
(1996).
Outcome
The therapist felt Michael had altered his absolutistic cognitions around his physical 
condition and abilities. Michael admitted to becoming more approachable and that 
despite his physical condition he said that ‘things could be a lot worse’. The Hospital 
Anxiety and Depression Scale pre and post treatment scores confirmed the 
therapist’s assertion that Michael’s low mood had lifted.
Prognosis
The majority of change occurred over the assessment and formulation stage. As long 
as avenues are explored where Michael can continue to formulate and express his 
feelings a relapse in his depressive symptoms is not expected. However, Michael 
has been reluctant to accept help in the past and if this continues in the future, 
without a platform to express himself, his symptoms may return and he may be 
referred to the service again.
References
Honos-Webb, L. and Leiter, L. M. (2002). Therapy progress formulation as 
interventional assessment. Humanistic-Psychologist, 30 (1-2), 102-113.
Moorey, S (1996). When Bad Things Happen to Rationale People: Cognitive Therapy 
in Adverse Life Circumstances. In Salkovskis, P.M. (Ed). Frontiers of Cognitive 
Therapy. Oxford: Guilford.
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What works for whom?
An investigation into the benefits of one to one short-term therapy in a primary 
care psychology service for clients with a variety of psychological difficulties.
Year 1 
June 2001
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What works for whom?
An investigation into the benefits of one to one short-term therapy in a primary 
care psychology service for clients with a variety of psychological difficulties.
Abstract
Across five diagnostic groups the present study investigated the efficacy of short­
term therapy to establish which clients benefited most and examined the relationship 
between clients’ and a clinician’s perceptions of clinical outcomes. 51 clients were 
included in the study taken from a primary care psychology service database. 
Measures of psychological health (General Health Questionnaire (GHQ)) and 
depression and anxiety (Hospital Anxiety and Depression Scale (HADS)) were used 
at pre and post treatment to assess psychological change. Rating scales depicting 
the clients’ and clinician’s opinions of psychological change at post treatment were 
also analysed. Non-parametric analysis, used throughout, revealed no significant 
differences between the five diagnostic groups’ HADS or GHQ scores at pre or post 
treatment. However, a significant difference was found between pre and post 
treatment scores in the sample as a whole. No differences between the diagnostic 
groups were found regarding perceptions of psychological change which the client 
and clinician gave post treatment. However, a significant correlation throughout the 
sample was found between the clients’ and clinician’s opinion of change at post 
treatment. Limitations of the study include the use of a small, opportunity sample and 
problems with the constitution of the diagnostic groups. Implications for the service 
such as modifications for the database and amendments to the way the data is 
collected are also discussed. Regardless of diagnosis substantial benefits appeared 
to be quantitatively demonstrated by clients from short-term therapy in primary care. 
These benefits appeared to be subjectively supported by both the client and clinician.
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Introduction
Pressure is building on clinical psychologists to reduce waiting lists (Rosenthal,
1998). This is true not only in the NHS but in the private health sector where 
insurance companies want the costs of psychological treatment kept to a minimum 
and require therapy to be brief (Neff, Lambert, Lunnen, Budman and Levenson,
1996). As a result a new trend has developed emphasising the benefits of short-term 
therapy (Bloom, 1997). This is particularly relevant in primary care psychology 
services, which are characterised by more clients, overall less complex forms of 
difficulties, and the use of short-term therapy (Eurelings-Bontekoe, 1994). However, 
does this short, generic style of therapy and service suit all clients?
To address this one must define what is meant by ‘short-term therapy’ as the 
definition itself is disputed. Five to six and no more than 20 sessions as suggested 
by Garfield (1978) while Neff et al (1996) found 25 sessions was the consensus of 
clinicians’ definition. Therefore, literature suggests no fewer than five and no more 
than 25 sessions characterises short-term therapy.
Bloom (1997) reviewed literature postulating the benefits of short-term therapy by 
measuring drop out rates, level of satisfaction with therapy, and the emotional state 
of clients at assessment and during therapy. The literature implied the longer people 
stayed in therapy the more they improved; suggesting the emphasis on short-term 
therapy in primary care may be misguided. However, examining the source material 
of Blooms’ findings suggests while every session does create clinical benefit, that 
benefit halves with every session (Consumer Reports, 1995). So while more 
sessions create positive change, that improvement rapidly decreases from the first 
session.
From the clients’ perspective, Neff et al found, examining the beliefs and attitudes 
towards therapy, they were more inclined to prefer short-term therapy. Evans (1998) 
investigated clinicians’ opinions regarding the effectiveness of short-term therapy and 
found 74% of professional trainees believed this style of therapy was beneficial, with 
94% claiming they would practise it once qualified. Therefore, evidence suggests 
both patients and clinicians prefer short-term therapy of the kind found in primary 
care. However, very few studies address the original question as to whether these 
benefits translate across diagnostic groups.
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Rush (1999) concluded for major mood disorders that evidence suggests short-term 
therapy, with or without concurrent medication, is effective. Hoffman and Barlow 
(1999) reviewed the efficacy of short-term therapy for anxiety disorders and found in 
a variety of studies that 80% of patients were panic-free following 12 sessions. 
However, for post-traumatic stress disorder Jay cox and Foa (1999) found only 
modest effects and Vallis, Howes and Standage (2000) found, regarding personality 
disorder, that difficulties common to this client group, such as poor therapeutic 
alliance and defensiveness, had a negative impact on short-term therapy.
One of the few studies examining the efficacy of short-term therapy, on more than 
one diagnostic group specifically in a primary care service, was performed by 
Eurelings-Bontekoe. Clients with severe symptoms were found to gain most within 
six months suggesting the presence of a regression to the mean effect, that is, all 
diagnostic groups benefited and regressed to a unified mean by the end of six 
months of therapy.
Since the subject of questioning the number of therapy sessions has serious 
implications for costs and waiting lists in the NHS, more investigation into the efficacy 
of short-term therapy in primary care psychology would be beneficial. General 
practitioners and clinical psychologists need to be aware of the advantages and 
limitations of primary care psychology and who may or may not benefit from it 
compared to more specialist services.
Research Questions
This project will address five questions.
1 ) Is there a difference between diagnostic groups in how clients perceive their
well-being has changed, following a completed course of short-term therapy 
in a primary care psychology service?
2) Is there a difference between diagnostic groups in how clinicians perceive
well-being has changed in their clients, following a completed course of short­
term therapy in a primary care psychology service?
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3) Is there a correlation between how clinicians and all clients perceive changes 
in well-being following a completed course of short-term therapy in a primary 
care psychology service?
4) Do all clients show a measurable increase in well-being following a completed 
course of short-term therapy in a primary care psychology service?
5) Which diagnostic categories of clients benefit most from short-term primary
care psychology?
Method 
Description of the service
The primary care psychology service operates in six GP surgeries. GP referrals are 
made to the service for clients with a range of psychological difficulties. Routinely 
following referral, clients are seen for assessment by a Clinical Psychologist and, 
provided the client and clinician feel it appropriate, treatment is undertaken. No 
precise session figures are available for the current sample but previous reports from 
the service found an average of 15 sessions are performed for completed treatment.
Dependent Variables
As part of the assessment and treatment process measures are taken in the initial 
and final completed treatment sessions. These measures include:
A) Quantitative Measures
i) The Hospital Anxiety and Depression Scale (HADS)
(Zigmond and Snaith, 1983)
This is a 14-item rating scale consisting of seven depression and seven anxiety 
items. The depression and anxiety scores are classified in the following way. Scores 
of 8 to 10 are classed as ‘mild’ whereas scores of 11 to 21 are suggestive of more 
pathological states. The HADS has achieved high internal, criterion and concurrent 
validity (Dagnan, Chadwick and Trower, 2000).
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ii) The General Health Questionnaire -12  item version (GHQ)
(Goldberg and Williams, 1988)
The General Health Questionnaire (GHQ) identifies short-term changes in 
psychological health (anxiety, depression, somatic symptoms and social difficulties). 
Typically scores of over 10 suggest psychological ‘caseness’. No reports on the 12 
item GHQ’s validity or reliability were found.
B) Subjective Measures
Patient and Clinical Ratings (appendix 1)
The ratings represent opinion on the change in well-being the client has 
demonstrated. The clinician tells the client their ‘Clinical’ rating while the client gives 
the clinician their ‘Patient’ rating. Both are given verbally in the final treatment 
session.
Scores from all these measures, and the client’s diagnosis ascertained by the clinical 
psychologist at various points during therapy according to the DSM-IV criteria 
(American Psychiatric Association, 1994), are recorded on a client activity database 
created for audit purposes.
Procedure and Sample
The information used in this study was obtained from the database described above. 
It consisted of 262 client records dating from January 1995 to April 2001. 51 of those 
clients were included in the study as they received a complete course of one to one 
short-term therapy. They were seen by the service between January 1995 and 
August 2000 and consisted of 13 males and 38 females. The mean age of the male 
group was 42.53 years (SD=13.68) with a range between 19 and 72, and the mean 
age of the female group was 36.54 years (SD=11.78) with a range between 20 and 
64. The other 211 clients were excluded for reasons identified in Table 1, but the 
majority because they were classified as assessment only.
In addition, examining the homogeneity of variance of the sample, to keep the power 
of the analysis high, diagnostic groups of five or less clients were also excluded. This 
resulted in the exclusion of just 19 clients.
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Table 1: Profile of clients excluded from the analysis
Reason for Exclusion from Analysis Number of Clients
Assessments 140
Therapy Not Yet Complete 43
Clients in Diagnostic Groups of 5 or less 19
Group Interventions 9
The diagnostic groups were as follows:
1) Obsessive Compulsive Disorder (n = 6)
2) Anxiety Disorders (n = 12) including 
PTSD (n = 5)
Social Phobia (n = 3)
Generalised Anxiety Disorder (n = 1)
Panic Disorder (n = 3)
3) Adjustment Disorder with Depression (n = 13)
4) Adjustment Disorder with Anxiety (n = 12)
5) Specific Phobia (n = 8)
Groups 1 , 3 , 4  and 5 consisted of clients with specific disorders whereas group 2 
represents a diagnostic class consisting four disorders from that class. Group 2 is an 
‘umbrella group’ created to include participants that otherwise would not have made 
a large enough group on their own and would have been excluded.
Results
For all analysis non-parametric tests were used. This is because for questions 1 , 2 , 4
and 5, a parametric analysis of variance (ANOVA) could not be performed to detect
differences, as the maximum cell size in the sample was 12. Green, Salkind and
Akey (2000) states each cell requires at least 15 subjects to use this kind of analysis.
107
Finally, for question 3 non-parametric analysis was performed because the rating 
scale used ordinal data.
Research Questions 1 & 2
Is there a difference between diagnostic groups’ patient ratings? &
Is there a difference between diagnostic groups’ clinical ratings?
Table 2: Means and standard deviations of patient and clinical ratings for each
diagnostic group
Diagnosis Patient Rating Clinical Rating
Obsessive Compulsive Mean 2.33 2.17
Disorder Std Dev .516 .408
Anxiety Disorders Mean 2.75 2.67
Std Dev .622 .651
Adjustment Disorder with Mean 2.46 2.23
Anxiety Std Dev .519 .599
Adjustment Disorder with Mean 2.33 2.42
Depression Std Dev .778 .793
Specific Phobia Mean 2.25 2.13
(Situational) Std Dev .707 .835
Total Mean 2.45 2.35
Std Dev .642 .688
Table 2 shows the means and standard deviations of patient and clinical ratings for 
each diagnostic group. To detect differences between the five groups’ ratings two 
Kruskal-Wallis tests were employed.
Regarding question 1, no significant differences between the diagnostic groups’ 
patient ratings were found, x2 (4, A/=51) =4.949, ns (see appendix 2). Likewise, 
regarding question 2, no significant differences between the diagnostic groups’ 
clinical ratings were identified, x2 (4, A/=51) =5.512, ns (see appendix 2).
In an attempt to control for type II error both research questions were re-analysed 
excluding two groups with the lowest sample numbers (Obsessive Compulsive 
Disorder group and Specific Phobia group). However, no significant variances were
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identified implying there is no significant difference between how each diagnostic
group scores on the patient or clinical ratings.
Research Question 3
Is there a correlation between patient and clinical ratings overall?
A Spearman’s rho correlation performed between all patient and clinical ratings (see 
appendix 3) found a significant relationship, r = .84, p<.001. This suggests there is a 
significant correlation between how clients and clinicians rate changes in well-being 
following completed treatment.
Research Question 4
Is there a difference between pre and post treatment scores overall?
Table 3 displays the means and standard deviations for pre and post treatment 
scores obtained on the HADS and GHQ for all diagnostic groups. Figure 1 shows 
overall mean changes in HADS and GHQ scores in the overall sample.
Question 4 examined differences between pre and post treatment scores therefore, 
three Wilcoxon Signed Ranks tests were conducted for the three sets of scores 
obtained (see appendix 4). Firstly, a significant difference between pre and post 
treatment HADS - anxiety scores was found, z = -5.576, £=.001. This implies there is 
a significant decrease between pre and post treatment anxiety states for all clients.
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Table 3: Means and standard deviations of each diagnostic groups scores on the
HADS and GHQ
Diagnosis H A D S -
Anxiety
Pre
Treatment
H A D S -
Anxiety
Post
Treatment
H A D S -
Depression
Pre
Treatment
H A D S -
Depression
Post
Treatment
GHQ
Pre
Treatment
GHQ
Post
Treatment
Obsessive
Compulsive
Disorder
Mean 
Std. Dev
14.50
3.450
8.33
2.422
9.17
4.119
4.83
3.488
21.83
9.368
7.0C
2.44C
Anxiety
Disorder
Mean 
Std. Dev
13.33
2.995
8.83
4.282
6.67
3.257
3.50
1.931
21.67
6.827
8.5*
4.20C
Adjustment 
Disorder 
with Anxiety
Mean 
Std. Dev
14.38
3.841
9.85
5.728
10.69
4.820
4.46
5.076
23.38
7.400
11.6:
11.28*
Adjustment
Disorder
with
Depression
Mean 
Std. Dev
13.17
4.933
7.33
3.200
7.75
6.002
3.67
3.420
20.42
9.472
9.5*
5.93'
Specific
Phobia
(Situational)
Mean 
Std. Dev
13.75
2.659
7.50
2.619
6.00
4.660
2.13
2.100
17.38
6.589
9 .1:
2.53:
Total Mean 
Std. Dev
13.76
3.653
8.47
4.086
8.14
4.866
3.73
3.482
21.16
7.862
9.4!
6.77:
The second test revealed a significant relationship between pre and post treatment 
HADS - depression scores, z= -5.620, £=.001. This variance suggests a significant 
decrease between pre and post treatment mood states for all clients.
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Figure 1: Mean Changes in scores on the HADS (depression = HADSDEP,
anxiety = HADSAX) and GHQ in the overall sample.
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The third test revealed a significant source of variation between pre and post 
treatment GHQ scores, z=5.857, 2=.001. This suggests a significant decrease in 
psychological difficulties from pre to post treatment in all clients.
Research Question 5
Which diagnostic groups benefit most from short-term therapy?
To detect differences between the five groups on the obtained scores, six Kruskal- 
Wallis tests were employed (see appendix 5). Three for pre and three for post 
treatment scores.
Firstly, no significant differences were found between the diagnostic groups’ three 
pre-treatment scores taken from the HADS and GHQ, (HADS -  anxiety: x2 (4, N = 
51) =1.352, ns; HADS -  depression: x2 (4, A/ = 51) =6.792, ns; GHQ: x2 (4, 51) = 
2.923, ns).
HADSDEP HADSAX GHQ
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Secondly, no significant differences were found between the diagnostic groups’ three 
post treatment scores taken from the same measures (HADS -  anxiety: x2 (4, N =
51) = 2.573, ns; HADS -  depression: x2 (4, A/ = 51) = 2.849, ns; GHQ: x2 (4, A/ = 51) 
= 1.409, ns).
As in research questions 1 and 2, additional testing was performed to control for type 
II error. However, no significant differences were identified, suggesting there is no 
significant difference between the five diagnostic groups’ scores on the HADS and 
GHQ at the start or end of treatment.
Discussion
The present findings suggest significant and positive changes in anxiety, mood and 
general well-being can be achieved in the context of short-term primary care therapy. 
However, no evidence suggests these changes are effected by, or differ between, 
diagnoses. These findings are supported by Eurelings-Bontekoe who found all clients 
referred to a primary care psychology service displayed similar, significant changes 
in psychological functioning.
In addition, a correlation was found between how clients and the clinical psychologist 
perceived changes in well-being. This is in line with Neff et al’s and Evans’ findings 
that both clients and clinicians thought short-term therapy was beneficial. Like the 
HADS and GHQ scores, these patient and clinical ratings were found to be 
unaffected by diagnosis.
However, the results should be interpreted with caution due to the limitations of the 
study. Firstly, an opportunity sample was used where clients from just one service 
were studied. This cannot be considered representative of all patients attending 
primary care services. The data was based on one psychologist’s clients. While this 
controls for differing approaches of clinicians it reduces the ability to generalise the 
results.
The sample of 51 clients was low, so excluded the use of parametric analysis. This 
reduced the power of testing and increased the chance of making a type II error. 
Therefore, there may have been more significant sources of variance but the analysis 
was too weak to identify them.
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In addition, the diagnostic groups used were flawed. The umbrella group labelled 
‘anxiety disorders’ contained a variety of clients which may have influenced the 
results. The diagnostic groups of ‘adjustment disorder with depression’ and 
‘adjustment disorder with anxiety’ were very similar, which could have overwhelmed 
any differences that may have existed between the five groups and made it difficult 
for those variances to be identified.
Regarding implications for the service, modifications to the database could be made. 
The style of therapy conducted for each client should be recorded as this could have 
affected treatment outcomes. With no specific session figures it cannot be 
guaranteed that the clients had the maximum 25 sessions required to classify as 
short-term therapy (Neff et al). Figures on the number of sessions performed for each 
client should also be kept as this has important cost implications for the service.
Demographics such as educational and occupational background, and ethnicity were 
not recorded. These factors have been found to significantly effect clinical outcomes 
and cognition in treatment (Eurelings-Bontekoe; Sliwinski and Buschke, 1999). In 
addition, time on waiting lists for each client should be recorded as this can 
significantly effect clients’ motivation to attend and engage in therapy (Foreman and 
Hanna, 2000).
Following verbal feedback of the preliminary results, the service reported clients who 
were referred onto other services, assessments, and those who did not attend, were 
all coded as ‘assessments’. More specific coding is recommended to avoid 
unnecessary concerns over the high incidence of assessments found in this study. 
This may also allay interpretations that the high incidence is due to inappropriateness 
of referrals or a deficit in performance of the service itself.
Regarding data collection, the verbal nature of attaining the clinical and patient 
ratings may have influenced the correlation between the two. Clients may give higher 
ratings so as not to disappoint the clinician in their presence (Ormond and Sulsky,
1998). These demand characteristics may also have influenced the GHQ and HADS 
measures, creating artificially high post treatment scores. All measures could be 
administered by the service in a more neutral setting away from the clinician, 
removing such confounding variables.
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Finally, as little difference appeared to exist between the diagnostic groups’ scores 
the service may reflect on whether the DSM-IV categorisations are beneficial. A more 
psychological, individualised, formula-driven method of categorisation may 
differentiate the clients better rather than the psychiatric rigidity imposed by the DSM- 
IV.
Future research could focus on more specific constructs. Locus of control has been 
found to significantly impact on clients’ subjective well-being (Klonowicz, 2001), 
which could influence clinical outcomes in primary care. Clients’ personality 
characteristics appear to affect treatment outcomes (Ogrodniczuk, Piper, Joyce and 
McCallum, 2001), which could also be examined in the context of primary care 
psychology.
In conclusion, the findings suggest that substantial benefits can be obtained by 
clients from the short-term intervention of clinical psychologists in primary care.
These benefits appeared to be demonstrated quantitatively and subjectively by both 
the clinician and the clients. This benefit appears to exist regardless of diagnosis but 
more research is needed as this conclusion is restricted by the methodological 
limitations of this small scale research project. Implications for the service and 
suggestions for future projects have been discussed. The complete findings from this 
project will be presented to the service.
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DEPARTMENT OF CLINICAL PSYCHOLOGY
EVALUATION OF OUTCOME: PATIENT RATING
e ifs E S E '
+3: Major improvement in the main features of the presenting problem
+2: Mayor improvement in one, but not another,
main feature of the presenting problem 
on
Moderate overall improvement
+1: Minor overall im provem en t; no major change
inmain feature of presenting problem
0: No overall improvement
-1: Main feature(s) of presenting problem became worse
Thank you for your help. This information is used to evaluate and 
improve the Clinical Psychology Service.
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ar Tests
uskal-Wallis Test
Ranks
DIAGNOSI N Mean Rank
CRATING Obsessive 
Compulsive Disorder 6
22.33
Anxiety Disorders 12 33.08
Adjustment Disorder 
with Depression
13 25.35
Adjustment Disorder 
with Anxiety
12 24.25
Specific Phobia 
(Situational)
8 21.81
Total 51
: l in r a t g Obsessive 
Compulsive Disorder
6 20.75
Anxiety Disorders 12 32.75
Adjustment Disorder 
with Depression
13 22.88
Adjustment Disorder 
with Anxiety
12 27.88
Specific Phobia 
(Situational)
8 22.06
Total 51
Test Statistics3,1’
PTRATING CLINRATG
Chi-Square 4.949 5.512
df 4 4
Asymp. Sig. .293 .239
a. Kruskal Wallis Test
b. Grouping Variable: DIAGNOSI
relations
Correlations
PIRATING CLINRATG
PRATING Pearson Correlation 1 .855**
Sig. (2-tailed) .000
N 51 51
LINRATG Pearson Correlation .855** 1
Sig. (2-tailed) .000
N 51 51
*. Correlation is significant at the 0.01 level (2-tailed).
nparametric Correlations
Correlations
PIRATING CLINRATG
pearman's rho PIRATING Correlation Coefficient 1.000 .844*’
Sig. (2-tailed) .000
N 51 51
CLINRATG Correlation Coefficient .844** 1.000
Sig. (2-tailed) .000
N 51 51
Correlation is significant at the .01 level (2-tailed).
Tests
txon Signed Ranks Test
Ranks
71 V  /  V i  K  L-y-
N Mean Rank Sum of Ranks
SFA - HADSAXA Negative Ranks 45a 26.99 1214.50
Positive Ranks 5b 12.10 60.50
Ties 1c
Total 51
>SFD - Negative Ranks 43d 26.40 1135.00
)SAXD Positive Ranks 5e 8.20 41.00
Ties 3f
Total 51
] F . GHQAX Negative Ranks 48g 25.02 1201.00
Positive Ranks 1h 24.00 24.00
Ties 2'
Total 51
H ADS FA < HADSAXA 
H ADS FA > HADSAXA 
HADSAXA = HADSFA 
HADSFD < HADSAXD 
HADSFD > HADSAXD 
HADSAXD = HADSFD 
GHQF < GHQAX 
GHQF > GHQAX 
GHQAX = GHQF
Test S ta tis tics13
HADSFA- HADSFD- GHQF -
HADSAXA HADSAXD GHQAX
-5.576*1 -5.620*1 -5.857*
>ymp. Sig. (2-tailed) .000 .000 .000
i. Based on positive ranks.
). Wilcoxon Signed Ranks Test
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ar Tests
iskal-Wallis Test
Ranks
DIAGNOSI N Mean Rank
ADSAXA Obsessive 
Compulsive Disorder 6
29.58
Anxiety Disorders 12 23.04
Adjustment Disorder 
with Depression 13
28.65
Adjustment Disorder 
with Anxiety
12 24.75
Specific Phobia 
(Situational)
8 25.31
Total 51
ADSAXD Obsessive 
Compulsive Disorder 6
30.08
Anxiety Disorders 12 21.75
Adjustment Disorder 
with Depression 13
33.85
Adjustment Disorder 
with Anxiety
12 23.92
Specific Phobia 
(Situational) 8
19.69
Total 51
pHQAX Obsessive 
Compulsive Disorder 6
26.92
Anxiety Disorders 12 27.21
Adjustment Disorder 
with Depression
13 30.12
Adjustment Disorder 
with Anxiety
12 24.42
Specific Phobia 
(Situational) 8
19.19
Total 51
Test Statistics3,13
HADSAXA HADSAXD GHQAX
Chi-Square 1.352 6.792 2.923
df 4 4 4
Asymp. Sig. 852 .147 .571
a. Kruskal Wallis Test
b. Grouping Variable: DIAGNOSI
Par Tests
ruskal-Wallis Test
DIAGNOSI N Mean Rank
4DSFA Obsessive 0 27.50Compulsive Disorder
Anxiety Disorders 12 27.83
Adjustment Disorder 13 29.77with Depression
Adjustment Disorder 12 22.38with Anxiety
Specific Phobia 8 21.44(Situational)
Total 51
ADSFD Obsessive 6 31.42Compulsive Disorder
Anxiety Disorders 12 28.04
Adjustment Disorder 13 25.85with Depression
Adjustment Disorder 12 26.08with Anxiety
Specific Phobia 8 19.00
(Situational)
Total 51
IHQF Obsessive
Compulsive Disorder 
Anxiety Disorders 
Adjustment Disorder 
with Depression 
Adjustment Disorder 
with Anxiety 
Specific Phobia 
(Situational)
Total
6 20.75
12 26.50
13 24.42
12 28.04
8 28.69
51
Test Statistics3,13
HADSFA HADSFD GHQF
)hi-Square 2.573 2.849 1.409
if 4 4 4
Xsymp. Sig. .632 .583 .843
a. Kruskal Wallis Test
b. Grouping Variable: DIAGNOSI
Department of Clinical Psychology
Mr Phil Ray
8th June 2001
Dear Phil
Re: Database Research
This is just to let you know that I understand that there is no need for your project to go 
through our Local Research Ethics Committee.
You are carrying out an analysis which could be done as a routine part of the work of this 
department, and you are working with an “anonymised” data set.
However, the information remains confidential to the Department of Clinical Psychology,
and is seconded to you only for the purposes of your course at the 
University of Surrey.
The information is provided to you on the understanding that it, and the results of any 
analysis of it, will not be published or made available to any person other than the 
appropriatepersonnel in the Psychology Departments of the University of Surrey and the 
H U j J l p H o s p i t a l ,  without my agreement.
Yours sincerely
Chartered Clinical Psychologist
18th December 2001
Dear Phil
“no difference" can be as meaningful as a significant difference .
= = = = = = = = = % ,
easily to give us the answer to this question.
Thank you for taking the trouble to come over t o f l B o  see me It was very nice to see you 
again, you are looking well. I wish you well for the rest of your training.
Yours sincerely
Qualitative Research Project
Investigating trainee clinical psychologists’ partners’ perceptions of the effect of
clinical training on social time.
Year 2 
May 2002
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Qualitative Research Project
Investigating trainee clinical psychologists’ partners’ perceptions of the effect
of clinical training on social time.
Participants’ names have been altered to maintain confidentiality
Introduction
Characteristics of NHS work may make healthcare professionals susceptible to 
stress (Allen, 1988). Attributes have been found to include heavy workload, long 
working hours, emotional commitment, the need to move geographically for career, 
and ‘burnout’ (Rout, Cooper and Rout, 1996). Mental and physical health implications 
have also been implied (Barnett, Raudenbush, Brennan, Pleck and Marshall, 1995). 
Part of this stress is said to be the interaction between ones work and home life.
The directional relationship between stress at work and home is suggested to 
operate in a particular pattern. Pleck (1977) found work is more likely to interfere with 
home rather than vice versa (Swanson and Power, 1999). Prone, Russell and 
Cooper (1992) reported home boundaries were more easily permeable from work 
influences than vice-versa. However, more recent cross-sectional studies have 
suggested that home to work influences are more potent in the long term and that 
work to home strains may only impact in the short term (Prone, Yardley and Markel, 
1997).
Primarily, the two factors, which have been found crucial in any work to home cross­
over, are workload (Marshall and Barnett, 1993) and time (Gabbard, Menninger and 
Coyne, 1987; Swanson and Power, 1999). Marshall and Barnett (1993) found 
workload was a major predictor of work to home stress. While the most commonly 
cited source of conflict between healthcare professionals has been found to be time 
(Gabbard, Menninger and Coyne, 1987; Swanson and Power, 1999).
GP’s were found to experience stress as work to home boundaries became blurred. 
Personal relationships have been reported as sidelined due to heavy workloads that 
leave no time (Swanson and Power, 1999). Hughes, Galinsky and Morris (1992) 
found marital stress is mediated by the couple’s perception that work is interfering 
with home time (Pery-Jenkins, Repetti and Crouter, 2000).
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As the context of the purpose of this project is to contribute to a doctorate in clinical 
psychology, it seems appropriate and relevant to question what the effects of clinical 
psychology training might be on trainees’ partners. Anecdotal evidence echoes the 
literature reviewed here. Clinical psychology training imposes the same heavy 
workload, long working hours and emotional commitment. Clinical psychology 
trainees have not been studied before and the results of such a study may inform 
course directors of modifications which may reduce course stress.
As ‘time’ has been suggested to be a vital component in the functioning of the 
relationships and susceptible to the effects of work stress (Swanson and Power,
1999) this was chosen as the specific focus of this qualitative project. Due to a lack 
of previous research in this area an exploratory, qualitative approach was chosen 
using open questions allowing the researcher to explore the responses in their 
context and entirety. This methodology was also chosen as previous literature found 
a qualitative approach yielded the most insightful and revealing results when 
compared with quantitative methods (Swanson and Power, 1999).
Research Question
How does having a partner on the clinical psychology course affect their social time? 
Social time being defined as:
a) Time spent with trainee
b) Time spent with trainee and friends or relatives
c) Time spent with friends or relatives
d) Time spent alone
Method 
Participants
The participants were all partners to second year clinical psychology trainees. The 
participants consisted of one female and three males, with a mean age of 34.3 years 
(range 27 -  51 ; SD = 11.4). Three had been educated to degree level, with one of 
these three also holding a diploma in social work. The one remaining participant left 
school at 16 with no formal qualifications but had military training in the Royal Navy.
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All were working with positions including, sales director, educational social worker, 
medical sales representative and leading hand in the Royal Navy.
The participants all had a relationship with their partners for a mean length of 6.1 
years (range 1 -  11; SD = 5.1). Three of the four participants were living with their 
partners, the length of which was not ascertained.
Interview schedule
The four partners were interviewed face to face about their experience of being 
partners of clinical psychology trainees and how the trainee’s role impacts on their 
social time. All participants lived in the London area and in the initial stages of the 
interview each completed a questionnaire exploring their demographics.
Three areas were explored: the current structure of their free time considering they 
have a trainee as a partner, how this impacts on their ability to plan social time and 
what, if anything, would they like to change about the situation described. Throughout 
the discussion of these subject areas prompts were given to facilitate more detailed 
responses. Particular interest was paid, through the prompts, to the quality and 
quantity of their social time, the effect on their hobbies, the trainee’s distractibility, the 
effects of the stress of the course, and what they thought the positive and negatives 
were of having a partner on the clinical psychology course.
All interviews were audio taped and transcribed verbatim. All of the four interviews 
lasted between half an hour and an hour.
Analytic Strategy
The data was analysed using interpretative phenomenological analysis (IPA) (Smith, 
Jarman and Osborn, 1999). The aim of I PA is to explore the participant’s perception 
of the subject being explored. The term ‘phenomenological’ specifically refers to 
obtaining a subjective perception from the individual being interviewed. This is 
different from attempting to obtain some kind of truth about the topic itself. Smith, 
Jarman and Osborn (1999) highlighted how one is attempting to get close to the 
‘personal world’ of the participant but it must be acknowledged that access to this 
world is filtered and obscured by the interviewer’s own conceptions and subjective 
views. Therefore, as Coyle and Rafalin (2000) highlighted, this process is both 
‘phenomenological and interpretative’.
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The analytical process is as follows. Initially the transcript is read a number of times 
and traditionally the left hand side margin is used to make note of any ideas the 
researcher may have about the narrative. During this time the researcher becomes 
acquainted with the text and the participant’s world. Following this process the 
themes that are born from those ideas are then noted in the right hand margin using 
key words to summarise the issues being found in the text (Smith, Jarman and 
Osborn, 1999). One must be sure though that the themes are found throughout the 
interviews and can be evidenced by the data (Coyle and Rafalin, 2000). After one 
has gone through each of the interviews and has refined their themes, these themes 
are then examined again to see if there is any connection or relation between them. 
Groups of themes logically hold together under what is often called a superordinate 
theme or a cluster. Theses clusters are again checked and ordered in a logical 
fashion using the transcripts and it is here where there is a close relationship 
between the phenomenology of the text and the interpretation of the researcher. A 
table of clusters and themes is then produced (see appendix 1) where each theme 
under each cluster is supported by a verbatim quote from the transcripts (Smith, 
Jarman and Osborn, 1999).
The analysis involves a high degree of subjectivity (Coyle and Rafalin, 2000) 
therefore one has to be in touch with one’s own identity, demographics and beliefs in 
order to recognise how these factors may influence the research. As a male trainee 
clinical psychologist there will be strong first hand beliefs about how the course 
affects social time which the researcher will bring to the interview and analysis. 
However, in the interview construction and administration process one attempted to 
remain as neutral as possible, taking on a somewhat psychodynamic approach 
where one attempts to decontaminate the situation by using means such as open 
ended questions and using the participant’s language wherever possible.
Reliability and validity are obtained from grounding the research in the text as much 
as is possible. This is because the subjectivity of qualitative research negates the 
usual quantitative methodology for controlling for these factors (Coyle and Rafalin,
2000). Therefore, interpretations of clusters and themes will be illustrated by direct 
quotes from the interview text. Following from the example of Coyle and Rafalin 
(2000), empty brackets will indicate where text has been excluded.
Due to the word restriction of this report it is not possible to explore each of the six 
clusters drawn from the text. Therefore, only one cluster will be discussed. As the
130
literature suggested the impact of work on home time was the most commonly cited 
and disruptive influence (Gabbard, Menninger and Coyne, 1987; Swanson and 
Power, 1999) the cluster of ‘Course factors affecting social time’ will be discussed. As 
they appeared to be duplicating themes already being discussed, the two themes of 
‘workload invading social time’ and ‘impact of multiple demands of the course’ will not 
be included in the analysis.
Analysis 
Course Factors Affecting Social Time
All of the participants said that in particular the academic workload affected their 
social time.
‘Quality o f time? () that depends on the workload’ (Rhonda)
Quality and quantity of time was consistently an issue with the participants. They 
described a two-fold impact, firstly of the workload of work itself and then the stress 
the workload caused. It was a combination of the two which impacted on the quantity 
and quality of their social time. This was felt both at home and in other contexts. As 
John found, the workload affected social time even when they were half way round 
the world:
“What I would like is, () when she could have got the work out of the way and maybe
relax more on the holiday”.
The riggers of the academic workload appeared to dominate the partner’s 
consciousness. All four participants recognised the invasion of their partner’s 
consciousness recalling the trainees being distant during social time. A theme of 
preoccupation developed.
there’s always, in the back of your mind, something you should be doing (Colin)
She can’t go away for the weekend with work to do because she won’t relax () it ’s
always on her mind () (Karl)
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There is a notion that the partners’ are constantly preoccupied with work wherever 
they are. Therefore, the work seems inescapable and impacts on whatever they do.
In addition, the workload proliferates social time in both the short and long term. All 
four participants highlighted the difficulty with planning social activities as they 
appeared to be at the mercy of course deadlines and requirements. Rhonda 
summarised this position when she discussed making plans to visit her parents in the 
Midlands:
If we try and plan to go home then I don’t feel like I can say ‘yes we will definitely be 
there’ as I don’t know when his deadlines are for work ()
For Colin this lack of spontaneity has created some embarrassing moments, as he 
was not yet in the routine of checking with the trainee whether or not they would be 
available for social activities:
I sort of forget that my partner’s got to do stuff and make or accept invitations on
behalf of both of us.
John summarises the controlling influence of the workload in six simple words:
() we have to plan everything now ()
The situation was not aided by the unpredictability of the workload which three 
participants described. Colin reports the uncertainty that the coursework creates:
if there is coursework and stuff it ’s an undefined thing. You can either finish it quickly 
or, you, it can take much longer than you think.
Therefore, not only did the workload appear to directly and indirectly detract from the 
couples’ social time and take away their ability to plan social activities but it also 
seemed to do this in an unstructured, haphazard manner.
() the work suddenly stops (Karl)
The impression is given of a lifestyle that is uncontrollable and chaotic. The workload 
appeared to dictate when the couples’ could and could not engage in activities but it
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also did this with an ever changing frequency and intensity. Colin underlines this 
theme of unsettledness and instability:
0 it ’s a kind o f fluid situation. You don’t, my partner doesn’t, get a chance to settle
down
At this point an overall picture is gleamed of the course’s impact being very negative. 
However, three of the participants found positive elements highlighting that the 
trainee’s workload can provide opportunities for them to engage in independent 
activities.
To an extent it is handy with her workload because I can concentrate on my hobby ().
(Karl)
It gives me more time to go to the gym and things like that, and see my friends (John)
In addition, two of the participants found the workload gave them the necessary 
space that their respective relationships need, in some cases to survive.
Well the good is that every relationship can do with a bit of space and time (John)
It would be too inconvenient to be with each other all the time, I don’t think we could
handle it (Karl)
Therefore, it is interesting to note that while the workload does impact significantly on 
quantity and quality of the couple’s social time, two of the male participants were able 
to identify positive aspects of their situation.
Discussion
The purpose of this study was to discover whether or not having a partner on the 
clinical psychology course affects social time. All of the participants acknowledged 
social time was affected both in the short and long term, and in all aspects of their 
social life.
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All the participants attributed the academic workload to the degradation of the 
quantity and quality of their social time. This echoes previous findings of Marshall 
and Barnett (1993) who found workload was one of the major predictors of work to 
home stress. Two participants reported the trainee being preoccupied during their 
social time suggesting that even when a couple were boundaried and had set aside 
time for themselves, and even when they were on holiday, the workload still 
permeated their world. Swanson and Power (1999) found it was impossible for 
partners in similar circumstances to find time away from work, and even when they 
could, work was difficult to forget about.
All the participants found the workload also affected their ability to plan their time in 
the short and long term. This is different to previous literature which has found 
workload effects on a day to day basis (Morrison and Clements, 1997; Swanson and 
Power, 1999; Perry-Jenkins, Repetti and Crouter, 2000). Couples’ lives were at the 
mercy of course deadlines and requirements which impacted on them, their families, 
and entire social circle. This is also different to previous literature as the effects have 
only been found within one’s direct family (Swanson and Power, 1999; Perry-Jenkins, 
Repetti and Crouter, 2000). The workload was found to steal spontaneity from the 
couple’s lives which had a ripple effect on everyone in their world.
This control exerted by the workload also appeared to transform into a sense of 
helplessness. Three out of the four participants acknowledged the unpredictable 
workload reporting an acceptance of the instability that this causes. Again this has 
not been discussed in previous literature as most has focussed on careers 
associated with constant, unrelenting workloads such as primary care work 
(Swanson and Power, 1999; Bates, 1982) not sporadic, infrequent situations as have 
been found here.
Some participants were able to find positive outcomes from having a partner on 
clinical psychology training. The extra space and time offered opportunities to 
engage in hobbies and see friends. This may reflect not only real positives but also 
the partners’ dispositions. Previous research has suggested partners may cope more 
effectively with situations if one has a disposition to see life in a positive light 
(Watson, Clark and Harkness 1994). Furthermore, one participant suggested the 
space and time provided by the course was vital to his relationship as he was unsure 
how they would cope if they had to see each other all the time. Therefore, the
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participants’ perception of how the course affects social time appeared to have a 
strong subjective quality to it.
When thinking about the limitations of this study, it is this subjectivity which may have 
created biased results. It may have been that prospective participants who were most 
stressed and affected by the situation were not interviewed. Although generalisability 
is not a goal of quantitative research one wonders how much of representative 
picture was gained from interviewing only four trainees partners when there are over 
300 trainees in the country.
The methodological approach taken was recommended (Swanson and Power, 1999) 
however, the interpretative and subjective style of I PA may have biased the 
information presented. Word restrictions alone have limited this write up as only one 
of the six clusters discovered has been discussed. Therefore, the interview data has 
been filtered many times raising a question mark over the credibility of the presented 
information.
Future research could continue examining the global, social effect of trainees careers 
on their social time making both pre and post qualification comparisons. Research 
could also compare the effects of a constant and sporadic workload and how the two 
atmospheres impact on couples’ relationships.
From the cluster developed and explored in this project it appears having a partner 
on the clinical psychology course does effect the quantity and quality social time.
This was attributable to the sporadic workload, which interfered with the quantity and 
quality of the couples social time; their hampered ability to plan their lives, and 
impacted on their entire social circle regardless of geography. Course directors could 
use this data to consider making the workload more structured or, at the very least, to 
warn future couples of the impact the course will have on their lives if one of them 
decides to apply.
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Exatnple of present study’s qualitative analysis
Clusters and Themes
Int 1 = Rhonda Int 2 = Colin Int 3 = Karl Int 4 = John
Theme title Quote Location
Strategies/coping skills
Gear boundaries between work and 
home
"most of the time we get to spend the rest of the 
evening together as John normally does everything 
before tea"
In ti, p5, In4
"it's very dearly defined for Jon this is when I have 
work to do, this is when I don't and John is very 
good at dearly defining I've got to get this done and 
until I get it done nothing else is happening"
In ti, pl5, In3
"my partner understands that free time is a 
necessity"
Int2, p7, In 1
Collaborative strategies to manage 
time "if we try to plan bo.go home then I don't feel I can 
say yes we definitely will as I don't know when 
John's deadlines are for work"
"we plan around John's work"
"trying to make the most of the time we have prior 
to going and having to bear in mind her workload"
In ti, p6, Ini
In ti, p7, In4 
Int3, p23, In2
Prioritising work and social events
Prioritising joint time and individual 
time
"little things we plan around John's work. Big things 
John will organize around"
"Trying to make the most of the amount of time we 
have prior to ‘a going' and having to bear in mind 
her workload"
In ti, p7, Ini 
Int3, p2, In?
"you have to strike a balance between being 
together and going out rather than just being 
together while the partner is working"
Int3, p23, In2
”1 don't feel like then that I want to get up and do a 
2 hour dass because then I feel like I won't see 
John"
"but that's just all about balandng it out"
In ti, p8, In6 
Int3, p29, In5
Organisation skills
"so It does condense it and you have to try and be a 
bit more organized"
Int2, p!3, In6
Provision of space to trainee ”1 try and stay out of the way when she has got the 
work"
Int3, p3, Ini
Making an effort "you have to make an effort with the quality of time 
because there's less of it, there's an effort to be 
made
Int4, p i, In ll
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History
History of living circumstances 
affects perceptions of social time
"the amount of time we have together has gone up 
because before John was on the course we weren't 
living together".
In ti, p4, Ini
"it's difficult to compare a situation where we only 
saw each other two days a week and now we see 
each other all the time"
In ti, plO, Ini
"I see John more now we're living together" In ti, pl3, Ini
"I only started living with my partner.... Since she's 
been on the course"
Int2, p9, Ini
History of amount of social contact "for the first six months of his course we were only seeing each other on weekends anyway so I feel like 
we see each more now. That's why I feel the course 
hasn't impacted on the time we spend together.
Now we're together all the time".
In ti, p i, In?
"I've only started living with my partner, or spending 
a significant amount of time together since she's 
been on the course"
Int2, p2, In
History of ed ”1 only finished my social work training last year so I still remember that there is always the pressure to 
read this or do that essay"
Inti, p3, In?
"I think, remembering myself when I was doing my 
degree,
"but I'm an ex-chemistry teacher so I've dealt more 
with fact than theory"
Int2, p2, In 
Int4, p3, In21
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Vulnerability Factors
Lack of Social Support
Conflicting routines
Personality traits
Unmet expectations
Criticism of the course
"I haven't got a lot of friends down here, as we | In ti, p i, In? 
moved away from home. I will fill a lot of my time 
waiting for him to finish what he is doing".
"it's the days when I'm at work and John's not at uni | In ti, p i, In?
that I find there is more of a problem."
"the only time it affects the amount of time we have | In ti, p i, In?
together is during the holidays"
"So if I can't go out on my bike because of the | Int3, p3, In?
weather, she's probably going to be working and 
when the weather's good for biking, the chances are 
her workload would have decreased and she'll want 
to spend time with me."
"... the quality of something that they want to do | Int4, p i, Inl3
themselves, which isn't necessarily the thing that the 
other person wants to do."
"it's also probably more do to with my own | In ti, p i, In
motivation"
"I need to be more assertive about doing things but | In ti, p3, In
that's nothing to do with John, that's something I 
need to do."
"I don't that, erm, we plan very well actually" | Int2, p i, In
"If I wanted to do something then I'd probably still | Int2, p2, In
do it I'm just too lazy. More lazy than I used to be."
"She's not used to being a member of a group, more | Int4, p2, Inl3
the leader of the group, so that was a bit awkward, 
especially on a Friday, after she'd been away with 
the group.”
"you do expect to come home and have your | Int3, p i, In4
partner's spare time"
"because her workload suddenly stops, I can be | Int3, p i, In36
expected to drop everything"
"There's not a lot of teaching in it, there's a lot of | Int4 # p3 f |ni 9
self discovery, which borders, on my mind, as 
something of a cop out by the lecturers/'
"I'm not sure whether they've got the balance quite | int4, p3, In?
right with placement and academic work. They 
appear, it appears that some placements you have a 
lot of work and deadlines and some placements you 
don't."
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"...it's quite good she's so busy, because it means Int4, p4, In 12.
Protective factors:
that I can go off and watch the football and do the 
things I want to do."
Int3, p i, In34Individuality/autonomy "I can concentrate on my hobby when she's doing
her work."
" If I wanted to do something then I'd probably still Int2, p2,1n3
do it..."
In ti, p i, In24"...to a certain extent we both like to do things
separately anyway..."
"It's nice in the week because as John gets home In ti, p i, In9
Complementary routine
from work he goes and does a bit of reading and I'll 
sit and read also and relax."
"...we both quite like the same things, like watching In ti, p2, In 14
movies..."
"I think because of what I do and what he does it's In ti, p2, In31
Shared interests (social and work) quite interesting to have some of the conversations
we do..."
"...we do talk about her course, which is good and Int4, p2, In5
I'm interested..."
"There is no big impact." In ti, p4. In2
"It's not been unbearable." Int4, p3, Inl4
"I don't think it really has." Int3, p i, In22
Minimisation of impact of course "... it doesnt really make any difference if you have Int2, p i, Inl4
four hours a night or half an hour a night..." 
"...other stuff has happened in our lives to put the In ti, p3, Inl6
course in its place."
"it's only three years, if it was the rest of your life Int2, p3, In7
Perspective of course in relation to a you might question it..."
wider life view 
Personality of partner "I'm  quite patient, and being older, hopefully more
Int4, p3, Ini
(adaptive/helpful) mature..." Int4, p4, In9
Trainee's positive personality traits "... she's committed to it "
Improvement in coping over "This year particularly has been infinitely better than Int4, p3, In3duration of course the last one, under the same set of circumstances."
"I think my partner has realised how things work and 
maybe is a bit more relaxed than she was in the first 
year..." Int2, p2, In 19
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Influences of insight and 
empathy about the Course
Lack of foresight
"I sort of forget that my partner's got to do stuff and 
make or accept invitations on behalf of both of us." Int2, p i, ln24
Difficulty empathising/understanding
"... I'm not part of the course so it's difficult from the 
outside to make value judgements."
"I don't understand her job whatsoever..."
Int2, p3, In ll 
Int3, p2, In23
Understanding and empathy
"...there is a level of understanding between us."
"I think remembering myself when I was doing my 
degree It is very difficult to switch off the whole time 
you are doing it."
Tve got a good understanding of the amount of 
time she has to put in"
"... Friday was quite a stressful day for her, because 
that's the debrief day, the wound opening day, 
where they would sit and dissect things, like their 
emotions and how they feel and the rest of it, and 
that was not always a pleasant experience for 
XXXXX."
In ti, p2, In32 
Int2, p2, InlS
Int3, p i, In23 
Int4, p2, In 17
Consideration of partner's position
"If we try to plan to go home then I don't feel like I 
can say yes we will definitely be there as I don't 
know when John's deadlines are..."
"It winds me up that people know foil well the 
amount of work she has and they expect her to sort 
out their problems, without caring about the natural 
stress she gets from her work."
In ti, p2,1n2 
Int3, p2, In32
Comparison to others in the same 
position
"He doesn't treat it as a way of life like some people 
do like it's all they talk about"
"... if participants didn't have supportive partners, 
that would be awfol, out of control."
In ti, p3, In28 
Int4, p3, In8
Support of trainee
"... if it's what your partner really wants to do and 
youYe folly supportive in that then there's no real 
problems."
"But it's okay, because that's what she does."
"I just try to be as supportive as possible."
Int2, p3, In8
Int3, p2, In49 
Int4, p3, In i
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Protective factors:
Individuality/autonomy
Complementary routine
Shared interests (social and work)
Minimisation of impact of course
Perspective of course in relation to a 
wider life view
Personality of partner 
(adaptive/helpful)
Trainee's positive personality traits
Complementary occupational 
structure
Improvement in coping over 
duration of course
"...it's quite good she's so busy, because it means j Int4| ^  |ni2 . 
that I can go off and watch the football and do the 
things I want to do." ; .
" I can concentrate on my hobby when she's doing | [nt3 , p i, In34 
her work."
"If i  wanted to do something then I d probably still j ^  p2, In3
do it..." j
"...to a certain extent we both like to do things j m tl, p i, In24
separately anyway..."
"It's nice in the week because as John gets home | In tlf p lf |n9
from work he goes and does a bit of reading and III 
sit and read also and relax."
"...we both quite like the same things, like watching | In t^  p2f |ni4
movies..."
" I think because of what I do and what he does its  | Intl> p2, In31
quite interesting to have some of the conversations 
we do..."
"...we do talk about her course, which is good and | Int4/ p2, |n5
I'm interested..."
"There is no big impact." I in ti, p4. In2
"Its  not been unbearable." int4, p3, In 14
" I  don't think it really has." Int3, p i, In22
"... it doesn't really make any difference if you have j Int2f pi ( |ni4  
four hours a night or half an hour a night...
"...other stuff has happened in our lives to put the | In tlf p3f |n l6
course in its place."
"its  only three years, if it was the rest of your life | Int2f p3f |n 7
you might question it..."
"I'm quite patient, and being older, hopefully more | Int4| p3f [ni
mature..."
"... she's committed to it." J i nt4, p4, In9
"Thats what jobs do, they enforce space, which is a j Int3# p2 |n5
good thing."
"This year particularly has been infinitely better than j ^ 4 , p3, In3
the last one, under the same set of circumstances."
"I think my partner has realised how things work and 
maybe is a bit more relaxed than she was in the first j ^ t2 , p2, Inl9 
year..."
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Course factors affecting social 
time
Course provides opportunity for 
partner to engage in independent 
activities
Course provides emotional ‘space' 
for partner
Stress of course
Course creating unsettiedness and 
instability
Academic workload affecting time
Planning of social events affected by 
workload
Workload invading into social time
'Well I'm alright. I just go and play golf in place"
"To an extent it is handy with her workload because 
I can concentrate on my hobby when she's doing her 
work."
"it gives me more time to go to the gym and things 
like that, and see my friends"
"I try to stay out of the way when she has got the 
work"
"It would be too inconvenient to be with each other 
all the time, I don't think we could handle it"
"Well the good is that every relationship can do with 
a hit of space and time"
jWs quite nice sometimes that I'm not having to do a
"If she's stressed over work when I'm home, it's not 
good quality time"
“the negative moments are usually stress related, 
due to impending deadlines"
“And the real negative bit is the stress and the 
getting the work done and that has been, on 
occasions, extremely stressful. It would be all-night 
working and fohone calls. Frenzy, stressed frenzy."
"during clinical training, apart from academic work, 
the work on placemert, changing every six months, 
it's a kind of fluid situation. You dont, my partner 
doesnt, get a chance to settle down".
"Quality of time? Umm, that depends on the 
workload"
"she spends more time than she used to on the 
coursework. Which is good and bad."
"I'd like to spend more time, ONLY if she's relaxed. 
There's no point saying ‘I want to spend the 
weekend with you and don't look at any work and 
don't think about any work'”.
"What I would like is, on holiday, when she could 
have got the work out of the way and maybe relax 
more on the holiday".
“If we try and plan to go home then I don't feel like I 
can say ‘yes we will definitely be there' as I dont 
know when his deadlines are for work, or if he needs 
a weekend to do research or write an assignment"
"I sort of forget than my partner's got to do stuff and 
rnake or accept invitations on behalf of both of us" 
"We have to really be careful. We can plan to go out 
for a night or a day, but it's difficult to plan anything 
for more than a day"
"It's changed in the sense that we have to plan 
everything now, because she's more engaged in 
things that she's doing, work or work-related things, 
we have to plan things. There's less ad hoc 
activities"
"Some holidays have been, not ruined that would be 
too much but she's not enjoyed them, but she's 
taken the holiday at the wrong time."
"now there's coursework and general work to be 
done out-of-hours, which eats up into private time"
"a certain x-factor which can sometimes mess-up 
plans"
Int2,pl,ln30 
In3, p i. In 33
Int4, p i, In6
Int3, p i, Inl4 
In ti
Int4, p i, InS 
Int4, p4, In 18
In ti, p i, Inl3 
Int4, p2, InlO 
Int4, p2, In24
Int2, p2, In24
In ti, p i, InlO 
Int2, p i, In2 
In ti, p4, InS
Int4, p4, Inl9
In ti, p2, In3
Int2, p i, In24 
In ti, p i, In28
Int4, p2, In2
Int4, p4, In21
Int2, p i, In ll 
Int2, p i, In28
3441
Cont'd
Unpredictability of workload
Impact of multiple demands of the 
course
Pre-occupation with course during 
social time
"Bringing home so much work, it's all around her. If 
she left It at work and didnt bring it home, she could 
get away from it "
" if there is course work and stuff it's an undefined 
thing. You can either finish it quickly or, you, it can 
take much longer than you think"
"and the work suddenly stops”
"on the negative side is that if it gets excessive and 
that's not all the time, but is does sometimes."
"it's difficult to gauge what it would be like if she had 
more of a job rather than a job and a university life 
as well"
"there's always, in the back of your mind, something 
you should be doing"
"She can't go away for the weekend with work to do 
because she won't relax"
"it's always on her mind and she thinks about it." 
"because of bringing work home, it's there all the 
time. We've not often been out driving, laying in bed 
or getting up in the morning and she's not 
mentioned work."
"it would be nicer if she brought less work home and 
was able to dear her mind of it when the day was 
over."
InG, P2, Inl4
Int2, Pi, In26
InG, Pi, InlS
Int4, p l. In8
Int2, P2, In ll
Int2, p2, Inl7
InG, p l, Inl6
InG, p2, Inl6
InG, P2, In22
Int3, p3, Ini
Effect of course on partner's 
role within the relationship "when she's not working, and the work suddenly just 
suddenly stops, then it's down to me to try and de­
stress her."
"she will only tell me how she's feeling, when 
prompted. She doesn't seem to talk to anyone else." 
“So I would be there, be the redpient of that and I 
needed to be the sounding board and listen"
"I just try to be as supportive as possible. And try to 
encourage her to learn from one experience and not 
recreate it at the next one."
Int2?
Int3, p i, InlS
Int3, p2, In39 
In4, p2, In20
Int4, p2, In28
Other Factors
Friends assumption that role as 
psychologist crosses work-sodal 
boundary.
Impact of partner's own work on 
soda! time
"people assume she is because of her job so they tell 
her their problems sodally."
"with my current work situation it takes me over an 
hour to get to work and sometimes it's half six when 
I get home I don't feel like then I want to get up and 
go to a 2 hour dass because then I feel like I won't 
see John"
"I'm  starting a new job soon where it will take me 
less than half an hour to get to work so hopefully I 
can do that kind of thing"
"well, it's more my job that fs  that up really"
"the stresses on my job, being in the Royal Navy, 
with the possibility of deploying for a number of 
months and trying to make the most of the amount 
of time we have prior to a going and having to bear 
in mind her workload."
"a lot of that's about my job and cant really be put 
down to dlnical training,"
"I'd have also had a busy week, it was the end of my 
week"
"I've tended to have to plan everything I do all day. 
When I come home at night the last thing I want to 
do is plan what I'm going to do the week after next"
Int3, p2, In30
In ti, p2, Inl7
In ti, p2, In22
InG, p i, In26 
InG, p2, In42
InG, p3, InlS 
Int4, p2, In 17 
Int4, p4, InlS
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The Neuropsychological Effects of Renal Failure:
An Investigation into Visuo-Spatial Abilities.
by Phil Ray 
Abstract
Previous literature suggests that renal patients exhibit focal deficits in visuo-spatial 
ability compared to intact verbal skills. Neuropsychological literature suggests this 
presentation would be consistent with right hemisphere involvement although there is 
no basis for this focal presentation in the neuropathological or neuroradiological 
literature. Previous neuropsychological studies included timed visuo-spatial subtests 
such as Block Design which also assess speed of information processing factors. It is 
hypothesised that previous studies might have erroneously attributed poor subtest 
performances to visuo-spatial deficits when time-limits and speed of information 
processing factors were more likely involved. The present study administered a 
variety of timed and untimed visuo-spatial subtests including an adapted version of 
Block Design to 18 well-dialysed renal participants and 20 colorectal medical 
controls. Measures of intelligence, information processing, motor speed, and mood 
were also given. Under timed and untimed scoring conditions no evidence of visuo- 
spatial deficits or right hemisphere involvement was found in the current renal 
population. Significant evidence of speed of information processing difficulties was 
found however, effect sizes were low. The possible role of nerve conduction 
velocities in renal patients’ neuropsychological performances is discussed. The study 
highlights the need for further investigation when isolated visuo-spatial deficits are 
found in renal patients.
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1 Introduction
1.1 Background
Kidney failure, otherwise known as end-stage renal failure (ESRF), affects around 
33,000 people in the UK (Will and Johnson, 1996). Neuropsychological literature has 
suggested renal failure affects patients’ intellectual, memory and attentional abilities, 
and in particular, visuo-spatial functioning (Pliskin, Kiolbasa, Hart and Umans 2001; 
Heilman, Moyer, Mellendez, Schwartz and Miller, 1975; Wolcott, Wellisch, Marsh, 
Shaeffer, Landsverk and Nissenson, 1988; Churchill, Bird, Taylor, Beecroft, Gorman 
and Wallace, 1992). Benton, Sivan, Hamsher, Varney and Spreen (1994) found 
numerous studies dating back more than a century showing a reliable association 
between visuo-spatial functioning and the right hemisphere. Therefore, visuo-spatial 
deficits in renal patients may be evidence of right hemisphere involvement. However 
neuropathological and neuroradiological studies have provided no basis for this 
(Lockwood, 1989; Raskin, 2001; Pan, 2002; Lohr and Bashir, 2003).
Previous studies administered timed subtests (Ryan, Souheaver, and DeWolfe,
1980; Pliskin, Yurk, Ho and Umans, 1996; Morris, Fennell, Fennell and Rasbury, 
1985) which can penalise medical populations for slowed information processing 
(Seines, Galai, Bacellar, Miller, Becker, Wesch, Van Gorp and McArthur, 1995; 
Hilsabeck, Hassanein, Carlson, Ziegler and Perry, 2003). Renal patients particularly 
have been suggested to have cognitive speed difficulties as nerve conduction 
velocities, thought to be involved in speed of information processing, have been 
found to be below normal levels in this population (Rossini, Di Stefano, Febbo, Di 
Paolo and Basciani, 1984; The National Kidney Foundation, 2002). Therefore, renal 
patients’ previous poor performances may be more associated with information 
processing factors and difficulties performing under time pressure than any right 
hemisphere or visuo-spatial deficits. Further investigation into the relationship 
between renal patients’ visuo-spatial abilities and information processing was thought 
to be required.
1.2 Kidney Failure and Treatment
1.2.1 Renal Failure
The kidneys’ major function is to regulate the volume and constitution of bodily fluids 
and to filter by-products of protein metabolism that collect in the blood (Pliskin et al.,
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2001). They regulate arterial pressure, extra vascular volume and are also 
responsible for the composition of urine (Pliskin et al., 2001). The loss of normal 
kidney function is measured by the rate of creatinine clearance. Creatinine is a non­
toxic by-product of muscle metabolism which is frequently used as a measure of 
kidney functioning. Its production rate is normally stable but its eradication completely 
depends on renal function. Moderate renal failure occurs when normal creatinine 
clearance is reduced to less than 35 percent, while end-stage renal failure (ESRF) is 
diagnosed when functioning is reduced to 10 percent (Koren, 2001; Fennel, 2000).
Renal failure is commonly treated by transplantation or dialysis. Haemodialysis (HD) 
is the most prevalent form of treatment where blood is taken from the body to be 
cleaned in a filter machine known as a dialyser which acts as an artificial kidney. A 
dialyser works on the principle of blood flowing along one side of a semi-permeable 
membrane made of cellulose or a similar product, with dialysate flowing along the 
other side. Dialysate contains a regulated amount of minerals normally in the blood, 
but in renal failure are present in excess. The membrane has tiny holes of different 
sizes so that the excess fluid and substances in the blood pass through at different 
rates until a correct balance in the blood is achieved. As only a very small amount of 
blood is in the dialyser at any given time, blood needs to circulate from patient to 
dialyser for about 4 hours. Treatment is usually 3 times a week and the time and 
strength of dialysis can be programmed for each patient (Will and Johnson, 1996; 
National Kidney Federation, 2003).
1.3 The Neuropsychological Effects of Renal Failure
Untreated renal failure can cause uraemia, defined as a toxic condition resulting from 
kidney disease in which there is retention in the bloodstream of waste products 
normally excreted in the urine. If untreated the toxins in the blood can cross into the 
central nervous system. Initial complaints include impaired concentration, drowsiness 
and nausea which can then progress to seizures, and more formal diagnoses 
including uraemic encephalopathy and neuropathy (Lockwood, 1989; Pliskin et al., 
2001 ; Farmer, 1994). Similar effects on the central nervous system can occur if 
patients are on dialysis for prolonged lengths of time without transplant. Syndromes 
such as dialysis dementia and dialysis disequilibrium syndrome can result after 
prolonged periods of dialysis treatment (Lockwood, 1989; Pliskin et al., 2001 ;
Farmer, 1994).
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These neurological syndromes and others will be discussed in more detail later in 
this study. However, it follows that if there are well documented neurological 
syndromes associated with renal failure, there may well be neuropsychological 
syndromes and implications also.
Previous neuropsychological studies have generally investigated the areas of 
memory, information processing, and intellectual abilities (Pliskin et al., 2001;
Farmer, 1994). However, as identified by Pliskin et al. (2001) and Farmer (1994), a 
number of studies were conducted pre-dialysis when patients are highly uraemic, 
temporarily affected participants’ cognitive abilities (Farmer, 1994). As a result, in 
Farmer (1994), Fennell (2000) and Pliskin et al.’s (2001) published literature reviews, 
only studies that were controlled well enough to be instructive were discussed. This 
strategy will also be employed for the present study.
The following section will discuss the previously researched areas of memory, 
attention and information processing, and intellectual ability. The studies to be 
reviewed are also presented in Table 1 where brief qualitative descriptions of their 
findings are given. ‘Normal’ refers to functioning that is comparable with controls or 
age related norms and ‘Impaired’ refers to statistical evidence of significant 
impairment in that particular area of cognition. Effect sizes are reported where they 
have been possible to calculate using Cohen’s formula (Thalheimer and Cook, 2002). 
It is not possible to quote the effect sizes of each measure as multiple measures 
were given by these studies. Therefore, effect sizes quoted in Table 1 were obtained 
from the results of visuo-spatial and information processing measures that were 
directly applicable to the measures employed by the current study. The measure 
cited to obtain the effect size is quoted in Table 1. ‘v.s.’ effects sizes are derived from 
visuo-spatial subtest results and ‘i.p.’ effect sizes are derived from results of 
information processing tasks, ‘v.s.’ effect sizes were prioritised for inclusion.
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The areas of memory, attention and information processing, and intellectual ability 
will be discussed according to the three stages of renal failure:
1. End Stage Renal Failure (ESRF)
Participants of these studies will have a formal diagnosis of ESRF but will not 
be receiving treatment for the condition.
2. Haemodialysis (HD)
Participants of these studies will have a formal diagnosis of ESRF and will be 
receiving HD treatment.
3. Transplantation
Participants of these studies will have successfully received a kidney 
transplant. Please note these studies will be discussed in separate sub­
sections where enough studies are available.
1.3.1 Memory
1.3.1. 1_______ ESRF
Hart, Pederson, Czerwinski and Adams (1983) saw both ESRF and HD participants 
and found ESRF patients showed deficits on three of five memory subtests including 
Logical Memory and Visual Reproduction. This suggested the presence of both 
verbal and visual memory difficulties in the initial stages of renal failure. Similar 
findings were made by Ginn (1975) and Teschan, Ginn, Bourne, Ward, Baruch, 
Nunnally, Musso and Vaughn (1979), where both ESRF and dialysis patients were 
seen. ESRF participants showed significant memory deficits compared with healthy 
controls but performed similarly to HD patients.
Souheaver, Ryan and DeWolfe (1982) saw ESRF, neurological, and 
medical/psychiatric patients. ESRF participants showed particular deficits compared 
to neurological and medical/psychiatric patients on the memory aspect of the Tactual 
Performance task, a visuo-spatial performance measure. However, this subtest 
assesses a number of abilities other than memory including motor speed, tactile 
perception, and spatial problem-solving. Any of which could have resulted in the 
memory deficits observed. Ryan, Souheaver and DeWolfe (1981) administered the 
same subtest and found that ESRF and HD patients displayed no significant deficits 
in memory compared with medial/psychiatric controls. Therefore, although during
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ESRF there appears to be some suggestion of memory deficits the evidence is 
inconsistent.
1.3.1.2 HD
During dialysis Ginn (1975), Ginn, Teschan, Walker, Bourne, Fristoe, Ward, McLain, 
Johnston and Hamel (1975), and Teschan et al. (1979) found memory functioning 
can be associated with fluctuations in creatinine levels. Participants’ recall was found 
to be most impaired prior to dialysis when urea levels were highest.
Taking account of these fluctuations, Hart et al. (1983) and Ryan et al. (1981) saw 
HD patients on non-dialysis days when urea levels are at their most stable. Using 
batteries and subtests such as the Halstead-Reitan battery, Logical Memory, and 
Visual Reproduction from the WMS, they found dialysis participants performed 
significantly better than ESRF patients. Similar findings were made by Wolcott et al. 
(1988) who found normal memory performance by HD patients on non-dialysis days. 
Therefore, improved memory functioning following dialysis suggests there might be a 
relationship between urea levels and neuropsychological functioning.
A more detailed study by Pliskin et al. (1996) where the entire Wechsler Memory 
Scale was administered found no verbal or visual memory discrepancies between 
groups. Dialysis patients performed comparably with medical controls. This supports 
the findings of Hagberg (1974) who administered a range of intellectual and memory 
subtests to HD patients and found no consistent evidence of deteriorating memory 
difficulties. Patients having had dialysis treatment for 6 and 12 months were 
comparable on most measures. However, there was some evidence of lowered 
performance on a visual retention test suggesting possible visual memory deficits. 
This was also found by Churchill et al. (1992) where dialysis patients showed 
average performances on tests of prose passage recall but had difficulty on visual 
memory subtests. Bosch and Schlebusch (1991) also found that HD patients had 
similar verbal/visuo-spatial memory discrepancies.
The evidence for compromised global memory in renal patients is poor. Although 
global memory deficits have been found prior to dialysis, once dialysis treatment has 
commenced and urea levels are controlled, few signs of overall impairment present. 
However, there is limited evidence for more specific involvement of visuo-spatial 
processing in renal patients memory deficits which does not appear to subside 
following dialysis (Hagberg, 1974; Churchill et al., 1992).
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1.3.2 Attention and Information Processing
1.3.2.1 ESRF
Compared with healthy controls Ginn (1975) and Ginn et al. (1975) found ESRF 
participants showed significant deficits in information processing, decision making 
and reaction time on subtests such as the Trail Making Test and tasks of mental 
arithmetic. Unfortunately, as noted by Pliskin et al. (2001), some of these studies did 
not provide any statistical results or raw data therefore querying these findings is 
difficult. In addition, the use of healthy controls did not account for the more general 
symptoms of medical illness, such as fatigue and poor physical health, and how 
these factors can influence neuropsychological performance. However, studies that 
have attempted to introduce these controls also found deficits in cognitive and motor 
speed abilities.
Ryan et al. (1980), Souheaver et al. (1982) and Blatt and Tsushiama (1966) saw 
ESRF patients and medical/psychiatric controls. They found ESRF patients’ speed of 
information processing was slowed on subtests including the Trail Making Test and 
Digit Symbol. Performances were comparable with neurological patients. Similarly, 
Hart et al. (1983) found on subtests such as Digit Symbol and Digit Vigilance 
consistent difficulties with slowed information processing speed when comparing 
ESRF patients with HD and medical control participants. The slowed performances 
were thought to be related to creatinine levels although this was a theoretical 
assumption, not calculated by correlation. Teschan et al. (1979) also found deficits 
on tests of psychomotor speed, attention, concentration and decision making in 
ESRF patients, which appeared to be associated with high levels of creatinine and 
urea.
Therefore, findings suggest attention and information processing abilities fluctuate 
with ESRF patients’ physiological well being. However, one should note that although 
these studies frequently use Trail Making and Digit Symbol these subtests do not 
assess information processing in isolation but test a number of variables. These 
include information processing, motor speed, and visuo-spatial scanning and 
conceptualisation (Lezak, 1995). Therefore, one must be cautious when concluding 
that only singular processes such as information processing are influencing the 
deficits presenting in these studies.
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1.3.2.2 HD
Pliskin et al. (2001 ) noted that a number of earlier studies by Teschan, Ginn and 
colleagues of both dialysis and ESRF patients found consistent deficits in HD 
participants’ cognitive speed (Ginn, 1975; Ginn et al., 1975; Teschan et al., 1979). 
Nissenson (1992) administered measures of speed and efficiency of cognitive 
functioning including the Trail Making Test and Symbol Digit Modalities. Dialysis 
patients’ cognitive speed was significantly slowed compared to age related norms. 
Comparable findings were made by Hart et al. (1983), Wolcott et al. (1988) and 
Bremer, Wert, Durica and Weaver (1997) using similar subtests however, as noted 
earlier, these tests are sensitive to multiple aspects of cognition (Lezak, 1995). 
Therefore, it is difficult to interpret whether patients’ performances in these studies 
were due to cognitive speed deficits or whether other factors such as visuo-spatial 
processes were involved.
Few studies have assessed participants on non-dialysis days when renal participants 
are thought to be at their most medically stable due to lowered urea levels (Pliskin et 
al., 2001). Pliskin et al. (1996) found dialysis patients had significant difficulties on the 
Stroop Colour Word Test. As this occurred only during the colour-word component 
when cognitive switching was involved, it was interpreted that dialysis patients may 
have slowed mental processing speed but no overt deficits in general cognitive 
functioning. More research was recommended.
Umans and Pliskin (1998) followed up this study by administering a battery of six 
measures to 10 HD patients and 10 healthy controls using subtests including the 
Stroop Colour Word Test, the Trail Making Test, and Digit Span. As no significant 
impairments were found they concluded that any neuropsychological deficits are 
unlikely to be due to attention and information processing. However, as only 10 
participants were recruited for the experimental group, Umans and Pliskin (1998) 
acknowledged the sample size might have been inadequate to detect a significant 
result. These results are also questionable as numerous other studies have found 
that attention and information processing speed are among the most commonly 
affected neuropsychological functions in renal failure (Ryan et al., 1981; Souheaver 
et al., 1982; Churchill et al., 1992; Yount, Jacobs, Bustamante and Brickman, 1998).
1.3.2. 3_______Transplant
Few studies examined information processing in transplant patients. The two most 
often cited studies by Morris et al. (1985) and Kramer, Madl, Stokenhuber,
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Yeganehfar, Eisenhuber, Derfler, Lenz, Schneider and Grimm (1996) used the Trail 
Making Test and found significant impairment on this measure. However, as 
discussed earlier, this test assesses a number of functions making it difficult to 
interpret the precise cognitions that may be involved in the presentation. In addition, 
as a case study Morris et al. (1985) only recruited two participants, while Kramer et 
al. (1996) recruited healthy controls. The lack of a larger cohort or a satisfactory 
medical control group suggests the findings should be approached with caution.
However, when placed with the previous literature, there appears to be fairly 
consistent evidence of slowed information processing and attentional difficulties in 
ESRF, HD and transplant patients. However, the mixed number of factors which 
each subtest administered by the studies assesses makes it difficult to rule out the 
contribution of other cognitive factors such as visuo-spatial deficits. It appears more 
research in this area is required.
1.3.3 General Intellectual and Cognitive Functioning
1.3.3.1 ESRF
Ryan et al. (1980) compared the neuropsychological functioning of ESRF, 
neurological, and medical/psychiatric patients by administering the WAIS. All patients 
were matched for age and education. The study found renal participants’ Full Scale 
IQ (FSIQ) was lower than that achieved by medical/psychiatric controls and was 
comparable to neurological patients. ESRF patients Performance IQ (PIQ) was found 
to be the lowest of the three groups. Compared with neurological and 
medical/psychiatric controls, renal patients were found to have better verbal 
comprehension and expressive abilities on WAIS subtests such as Information, 
Comprehension, and Vocabulary but lowered visuo-spatial performances on subtests 
including Block Design and Object Assembly.
Blatt and Tsushima (1966) and Treischmann and Sand (1971) studied ESRF patients 
using the WAIS. They also found performance on visuo-spatial tasks was 
significantly lowered compared with verbal subtests such as Information, 
Comprehension and Similarities. Particularly poor performances were noted on Block 
Design (Blatt and Tsushima, 1966; Treischmann and Sand, 1971) and Object 
Assembly (Treischmann and Sand, 1971) both of which involve perceptual 
organisation, visuo-spatial conceptualisation, visualisation, and visuo-motor 
coordination (Kaufman and Lichtenberger, 1999). These visuo-spatial deficits were 
thought to be reflective of renal encephalopathy as verbal-performance discrepancies
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can be seen in patients with acute brain disease (Blatt and Tsushima, 1966;
Treischmann and Sand, 1971). However, no neurological rationale for this was given. 
It should be noted that no control group was used for either study and the results 
were compared to subtest norms. Therefore, as mentioned previously, several 
variables including the more general effects of any medical condition were not 
accounted for.
In a better controlled study Ryan et al. (1981) saw ESRF and HD patients, and 
compared them with medical/psychiatric controls. As in their 1980 study, specific 
significant deficits were found in both ESRF and HD groups on tests of spatial 
relations and perceptual abilities compared with the normal functioning control group. 
No significant deficits were found in other areas such as language and memory. 
Souheaver et al. (1982) found after administering the Halstead-Reiten Battery to 
ESRF, neurological and medical/psychiatric patients that ESRF patients displayed 
specific deficits on tests of visuo-spatial relations and perception compared with the 
two other experimental groups.
1.3.3.2 HD
Churchill et al. (1992) studied the benefits of high-flux HD on neuropsychological 
functioning compared with conventional dialysis. High-flux HD treatment is thought to 
be more effective at removing molecular substances not affected by conventional 
dialysis. Two groups were recruited, one using conventional HD, the other receiving 
high-flux HD. While no differences were found between the two styles of treatment, 
deficits were found in visual-spatial ability and perceptual motor speed in both 
groups. Consistently lowered scores were found on subtests including Block Design 
and Complex Figure Drawing when compared to normal performances on tasks of 
verbal fluency, reasoning, and memory. Clinical observations revealed marked 
difficulties in visuo-spatial constructional ability, perceptual motor speed and 
concentration.
Hagberg (1974) also found dialysis patients showed significant impairments on visuo- 
spatial subtests such as Block Design. This is consistent with Ryan et al.’s (1981) 
study that found HD patients had significant difficulties on tests of spatial relations 
and perceptual abilities, compared with little evidence of impairment in most other 
areas of neuropsychological functioning, with the exception of information 
processing.
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Bosch and Schlebusch (1991) found using the Luria-Nebraska Neuropsychological 
Battery that visuo-spatial conceptualisation and orientation were areas of particular 
difficulty for dialysis patients. Tasks requiring visuo-spatial perception, organisational 
skills and fast reaction speeds proved most challenging for dialysis patients. This 
pattern supports previous similar findings (Hagberg, 1974; Ryan et al., 1981; 
Nissenson, 1992) and the suggestion that poor speed of information processing 
performances in past research could have influenced the visuo-spatial subtests used 
(Wolcott et al., 1988).
In one of the most comprehensive studies of HD patients Pliskin et al. (1996) gave 16 
HD patients and 12 medical controls 12 different neuropsychological batteries and 
tests including the WAIS-R and WMS-R. Administered in a single session, on a non­
dialysis day to avoid influences of fluctuating urea, they reported no significant 
differences between the groups with the exception of the information processing 
deficits discussed earlier. The majority of HD and medical control participants 
performed in the low average range. The results were thought to reflect participants’ 
educational level but such a long and extensive testing session could have created 
fatigue confounds. The length of the session could have tired participants, resulting in 
low effort by everyone which caused no significant differences to be found. The study 
did note a significant relationship between the Beck Depression Inventory and overall 
performance. It is recommended future studies take mood variables into account 
(Pliskin et al., 1996).
1.3.3.3______ Transplantation
Transplantation is considered the most natural and effective intervention for renal 
failure (Teschan et al., 1979; Kramer et al., 1996). Previous studies have suggested 
transplantation might stop neuropsychological deterioration and restore some areas 
of functioning (Teschan et al., 1979; Kramer et al., 1996). However, studies reveal 
conflicting results.
Kramer et al. (1996) found improved general functioning after giving the Mini-Metal 
State Examination and Trail Making Test to HD patients at pre and post transplant 
stages. However, the MMSE is a brief measure, likely to miss subtle deficits, 
therefore interpretations from these findings are limited (Pliskin et al., 2001). Teschan 
et al. (1979) also found transplant patients performed at levels comparable to normal 
healthy controls although no raw data is provided. Therefore, if one ignores the
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methodological limitations of these studies, it does appear that transplant is 
associated with an absence of neuropsychological deficits.
However, Morris et al. (1985) investigated the neuropsychological functioning of a set 
of identical twins discordant for renal failure. Using batteries including the WISC-R, 
assessments were performed at the onset of one twin’s HD, and then a month, a 
year, three years and five years after successful transplantation. After five years an 
extended neuropsychological battery was given.
Five years after transplantation results showed clinically significant differences 
between the twins that remained consistent throughout the study. Most notably the 
transplant twin’s verbal abilities were found to be preserved relative to severe deficits 
in visuo-spatial tasks. These deficits were not present in the healthy twin. As in 
previous studies (Blatt and Tsushima, 1966; Treischmann and Sand, 1971 ; Ryan et 
al., 1980), lowered performances were found on Block Design and Object Assembly 
subtests. The authors describe particular clinical deficits in visuo-constructional 
abilities and argued that although attention and information processing variables 
must have influenced the results, those effects were not sufficient enough to account 
for the disorganisation and fragmentation found on subtests such as Block Design.
The consistency of visuo-spatial deficits found in this study appears significant but 
the age of the twins at final assessment was 14. Therefore, one must be cautious 
when interpreting the study as developmental factors may well have influenced the 
results (Anderson, Northam, Hendy and Wrennall, 2001). However, there is still some 
suggestion from the studies discussed that, together with information processing 
deficits, visuo-spatial deficits may be a consistent feature in renal patients.
1.4 Neuropsychological Implications of Previous Findings
From reviewing the previous neuropsychological literature the two most consistent 
areas of deficit in renal failure appear to be associated with information processing 
and visuo-spatial functioning. Information processing deficits are commonly present 
in a number of medical and psychological conditions including HIV (Seines et al., 
1995), chronic Hepatitis C, (Hilsabeck et al., 2003), in conditions associated with pain 
(Haythornthwaite, Menefee, Quatrano-Piacentini and Pappagallo, 1998), anxiety 
(Akiko-Gladsjo, Rapaport, McKinney, Auerbach, Hahn, Rabin, Oliver, Hazen and
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Judd, 2001), depression and schizophrenia (Sumiyoshi, Jayathilake and Meltzer, 
2003). Therefore, it is not unexpected that attention and information processing 
difficulties are found in renal patients, particularly when the condition is often 
associated with symptoms including pain, depression and anxiety (Devins, Binik, 
Hutchinson, Hollomby, Barre and Guttman, 1983). However, in the neurological 
literature isolated right hemisphere involvement, typically found when visuo-spatial 
deficits are present, is uncommon in renal patients (Farmer 1994; Lockwood, 1989). 
Therefore, it is necessary to examine the neuropsychological and neurological 
reasons why this category of deficit might be presenting.
Benton et al. (1994) found that neuropsychological literature dating back more than a 
century has suggested visuo-spatial abilities are associated with the right 
hemisphere. This compares with language abilities which have long been associated 
with the left hemisphere (Vyas, 2002; Mayall, Humphreys, Mechelli, Olson and Price, 
2001). Therefore, the suggestion of visuo-spatial deficits in renal patients may be 
evidence of some kind of right hemisphere involvement.
Few, if any, studies have discussed this clinico-anatomical implication, with some not 
mentioning any aspect of the brain or CNS in relation to their findings (Ryan et al., 
1980; Churchill et al., 1992). If the deficits being found are specifically visuo-spatial, it 
might be expected that the neuropathological and neuroradiological studies, 
particularly of syndromes associated with renal failure, should display some right 
hemisphere involvement (Benton et al., 1994). If this is not the case then the 
previous neuropsychological findings on renal failure may require further 
investigation.
1.5 The Neurological Syndromes associated with ESRF
1.5.1 Uraemic Encephalopathy
Uraemic encephalopathy is the most marked complication of renal failure with 
symptoms including poor concentration, distractibility, memory impairments, deficits 
in selective attention and impaired information processing (Lockwood, 1989). 
Asterixis, the loss of postural tone, is a common finding particularly seen in the hands 
together with other motor difficulties. Its progression can be rapid or protracted which 
can result in late diagnosis (Raskin, 2001).
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While EEG may remain normal in renal patients, EEGs in uraemic encephalopathy 
typically show abnormal generalised slowing (Raskin, 2001). Histological findings 
include focal and diffuse degradation and demyelination around both the brain and 
vascular regions (Bucurescu, 2002). The condition is also associated with 
generalised atrophy as opposed to any focal involvement (Lockwood, 1989).
1.5.2 Uraemic Neuropathy
Uraemic neuropathy is a distal sensorimotor polyneuropathy caused by uraemic 
toxins. Its severity correlates strongly with the degree of renal failure and is present in 
most patients with ESRF severe enough to require HD (Lockwood, 1989). Associated 
with secondary demyelination, Fraser and Arieff (1988) suggested it is associated 
with neurotoxic compounds depleting energy supplies in the axon by inhibiting nerve 
fibre enzymes needed to maintain energy production (Pan, 2002).
Weakness develops in the lower extremities and atrophy follows the sensory 
symptoms. As the disease progresses, these symptoms move to the upper 
extremities with muscle cramps and restless legs being reported. Partially 
dysfunctional peripheral nerves may be susceptible to further damage (Lockwood, 
1989; Pan 2002). Throughout this condition as with the other syndromes associated 
with ESRF, there is no mention of any focal or gross right hemisphere involvement, 
only diffuse effects.
1.6 The Neurological Syndromes associated with HD
1.6.1 Dialysis Disequilibrium Syndrome
The gradual process of fluid equilibrium by the kidneys being replaced by three short 
bursts of HD treatment a week is the basis for dialysis disequilibrium syndrome 
(Lockwood, 1989). The disorder is thought to be caused by the faster removal of urea 
from plasma than from the brain and cerebrospinal fluid during HD, which results in a 
diffusion of water from the plasma into the brain (Lockwood, 1989; Lohr and Bashir, 
2003).
Symptoms include blurred vision, nausea, headache, fatigue and muscular cramps 
with more severe presentations including grand mal seizures (Arieff, 1994). The 
symptoms are thought to be the result of brain swelling, otherwise known as oedema,
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as the brain is not able to get rid of urea and other particles quickly enough 
(Lockwood, 1998). MRI findings suggest evidence of diffuse cerebral oedema rather 
than any focal areas of involvement (Walters, Fox, Crum, Taube and Thomas, 2001).
1.6.2 Dialysis Dementia
Dialysis dementia is a progressive and often fatal diffuse encephalopathy observed 
almost exclusively in HD patients treated for longer than two years. Intermittent 
symptoms include speech difficulties and changes in personality which increase 
during dialysis. As the disease progresses symptoms also include motor difficulties, 
immediate memory loss, and seizures (Lockwood, 1989; Lohr and Bashir, 2003).
No specific changes on imaging studies are characteristic of dialysis dementia. EEG 
analysis early in the course of dialysis dementia shows diffuse multi-focal bursts of 
activity while autopsy studies show diffuse brain senile plaques and neurofibrillary 
tangles similar to those observed in Alzheimer’s patients (Lockwood, 1989; Lohr and 
Bashir, 2003). Therefore, as with the other syndromes associated with HD, diffuse 
brain abnormalities are found with no apparent right hemisphere involvement.
1.7 Neurological Syndromes associated with Kidney Transplant
1.7.1 Infections
Morton, Graham and Briggs (1982) found that out of thirty deaths associated with 
renal transplants at autopsy twenty five had neurological abnormalities including 
cerebral infarcts, diffuse hypoxia (a deficiency in the amount of oxygen reaching body 
tissues) and nodules (a small mass of tissue) suggestive of viral infections. As 
transplant patients require lifelong administration of immunosuppressants to prevent 
rejection of the donated kidney unusual infections are common (Lockwood, 1989). 
Neurotropic viral agents including varicella-zoster, the same virus that causes 
shingles and chickenpox, have been implicated (Kenyon, Dulaney, Montone, 
Goldberg, Liu and Lavi, 1996). Papovavirus infections, a family of DNA producing 
viruses that can cause tumours of the brain, can also cause progressive multi-focal 
leukoencephalopathy, a demyelinating disease of the CNS to which 
immunocompromised hosts are vulnerable (Chukwudelunzu, 2001). Usual findings 
on CT scan or MRI are multi-focal lesions within the brain (Oguz, Oguz, Akpinar, Cila 
and Guven, 2003).
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1.7.2 Malignancies
Finally, malignancies such as primary lymphomas of the CNS have been found to 
occur with increased frequency in transplant patients in both focal and multi-focal 
locations (Lockwood, 1989). A lymphoma is a malignant tumour of the lymph cells 
which are part of the body's immune system, used to fight infection. The most 
common site for a CNS lymphoma is the cerebrum but it often spreads to other parts 
of the brain and it is not uncommon for more than one tumour to be present (Raskin, 
2001). However, this complication is uncommon, occurring in one percent of the 
entire medical population (Lockwood, 1989).
Therefore, neither the effects of transplant itself, viral agents or malignancies, appear 
to cause any obvious right hemisphere involvement implicated by the visuo-spatial 
deficits found in previous neuropsychological studies. It appears the syndromes 
associated with ESRF, HD and transplant, neuropathological and neuroradiological 
studies show diffuse brain involvement. Even when focal sites are mentioned such as 
with malignancies, these are not associated with or restricted to the right hemisphere.
1.8 Implications of the Neurological Literature on Claims of Visuo-Spatial
Deficits in Renal Failure.
There appears to be no obvious neurological evidence for the isolated, lowered 
visuo-spatial deficits observed in renal populations. Therefore, there could be other 
explanations for the visuo-spatial deficits found.
1.8.1 Impact of Neurological Syndromes
Firstly, it is possible patients’ poor performances in previous studies were 
symptomatic of the syndromes just described. Symptoms such as muscle cramps, 
visual blurring, nausea, headache, fatigue, dyspraxia and motor difficulties could all 
have influenced participants’ performances on visuo-spatial measures. Therefore, it 
is important studies note clinical observations during testing that may highlight these 
symptoms.
1.8.2 Mood Variables
Few studies have taken mood and affect into account when analysing their data 
which could have influenced the results. Estimates of the specific incidence of 
depression in renal failure patients range from 20 to 50 percent (Pliskin et al., 2001).
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Pliskin et al. (1996) found there was an increased preponderance of depression in 
ESRF patients compared to medical controls, and in both groups mood was a 
significant predictor of neuropsychological performance. Similar findings were made 
in a study evaluating the relationship between subjective cognitive complaints of 
ESRF patients and objective measures of their cognitive functioning (Brickman, 
Yount, Blaney, Rothberg and De-Nour, 1996). Results suggested affect and 
personality factors were highly predictive of cognitive complaints.
The effects of any medical condition on mood can include anxiety, hopelessness and 
frustration which have all been associated with slowed speed of information 
processing (Hewlett, 1995; Scaf-Klomp, Sanderman, van de Wiel, Otter and van den 
Heuvel, 1997; Evans, Ferrando, Rabkin and Fishman, 2000; van der Werf, de Vree, 
van der Meer and Bleijenberg, 2002). Studies that do not take such mood variables 
and their effects on speed of functioning into account risk erroneously attributing poor 
performances to visuo-spatial factors. This is because, it is noted, Performance IQ 
tests on the WAIS are timed while all Verbal IQ tests, with the exception of 
Arithmetic, are untimed (Rawlings and Garnie, 1989). A number of previous renal 
studies have used the WAIS to make their verbal and visuo-spatial comparisons 
without taking into account the effect of mood on timed performances. Therefore not 
taking some measure of mood may have lead to erroneous conclusions being made 
in previous research (Blatt and Tsushima, 1966; Treischmann and Sand, 1971; 
Hagberg, 1974; Ryan et al., 1980; Churchill et al., 1992).
1.8.3 Methodological Limitations
1.8.3.1 Control Participants
In renal failure studies finding appropriate control subjects has been challenging.
Past studies have used healthy control participants (Teschan et al., 1979), some 
psychiatric patients (Ryan et al., 1980), and in some cases, no controls at all (Blatt 
and Tsushima, 1966; Treischmann and Sand, 1971). As Pliskin et al. (2001) 
suggested, one must ensure a medical control group of comparable medical severity 
is used to control for the effects that any medical condition could have on the results. 
As discussed previously, psychometric performance has been found to be influenced 
by general medical and psychiatric conditions (Haythornthwaite et al., 1998; Akiko- 
Gladsjo et al., 2001; Sumiyoshi et al., 2003). Therefore, it is possible the lowered 
visuo-spatial scores found by past studies may be due to general illness factors that 
have not been adequately controlled. Medical controls, with no associated 
neurological conditions, enable the researcher to separate out the symptoms of any
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medical condition, such as pain and physical slowing, from the neuropsychological 
symptoms being investigated.
1.8.3.2 Sex Differences
A considerable body of literature suggests verbal/visuo-spatial functioning may be 
influenced by sex. Previous studies show females perform better on verbal tasks 
while males perform better on visuo-spatial tasks (Reite, Cullum, Stocker, Teale and 
Kozora, 1993; Collaer and Nelson, 2002). In a number of previous renal studies the 
influence of participants’ sex on the results was either not discussed or taken into 
account in the analysis (Hart et al., 1983; Churchill et al., 1992; Pliskin et al., 1996; 
Bremer et al., 1997; Umans and Pliskin, 1998). In some studies the sex distribution of 
participants was not even reported (Treischmann and Sand, 1971 ; Hagberg, 1974; 
Ginn et al., 1975; Teschan et al., 1979; Souheaver et al., 1982; Nissenson, 1992).
In Hart et al.’s (1983) study the renal experimental group was matched for sex (12 
males, 12 females) while the majority of the control group was male (17 males, 3 
females). A similar disproportion was found in Bremer et al.’s (1997) study. This 
suggests previous findings might have been the product of sex differences as 
opposed to any genuine neuropsychological deficits associated with renal failure. 
Therefore, while it is not always possible to match control and experimental groups 
for sex, it is essential to discuss the issue and to try to include sex as a factor in the 
analysis.
1.8.3. 3__________ Dialysis Delivery Reporting
As identified by Pliskin et al. (1996) few previous studies reported their participants’ 
dialysis delivery rates or ensured the minimum recommended dialysis prescription 
rates as recommended by the Renal Association (2002). Poor dialysis delivery rates 
relate to poor neuropsychological functioning and clinical outcomes due to the 
increased rate of urea in the blood (Pliskin et al., 2002). Therefore, with this 
methodology it is difficult to rule out the effect of inadequate dialysis treatment on the 
results of previous studies as opposed to genuine neuropsychological correlates of 
the condition.
1.8.4 Influences of Arousal and Attention
Attention and arousal deficits have been found in renal failure populations but little 
has been made of their effects on neuropsychological functioning. Heilman et al. 
(1975) found immediate memory was adversely affected in renal patients by poor
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arousal, attention and concentration. Visuo-spatial tasks such as Block Design are 
affected by motivation which is influenced by factors such as arousal and fatigue 
(Kaufman and Lichtenberger, 1999). Therefore, it is necessary to control for the 
possible effects of lowered arousal and fatigue when assessing neuropsychological 
deficits in renal failure.
1.8.5 Attention and Speed of Information Processing Deficits
1.8.5.1 The Neuropsychological and Neuropsvchometric Literature 
As attention and information processing appear to be significantly affected in renal 
failure, one has to question the logic of giving renal patients timed tests (Ryan et al., 
1980; Pliskin et al., 1996; Morris et al., 1985). For example, Block Design is a timed 
subtest where bonus scores are awarded depending on the speed at which the 
constructions are completed. Kaufman and Lichtenberger (1999) suggested the 
ability to work under time pressure is one of the major components of the subtest. 
Timed tests such as these are unlikely to reveal a true picture of visuo-spatial 
processing if participants are penalised for speed.
Lezak (1995) and Vanderploeg (1999) recommend that two scores, timed and 
untimed, should be derived from Block Design in an attempt to account for the 
influence of time limits and speed of information processing on visuo-spatial ability. 
Doppelt and Wallace (1955) and Storandt (1977) used a similar technique when 
investigating whether older adults obtained lower scores on Block Design due to time 
limits and speed of response factors. This methodological approach of obtaining a 
timed and untimed Block Design score has not been adopted by previous renal 
studies. This may explain why poor performances under timed conditions could have 
erroneously led researchers to implicate visuo-spatial deficits as opposed to 
considering the involvement of speed of information processing factors.
In a similar adaptation, Deary, McCrimmon and Bradshaw (1997) discussed a study 
that used a visuo-spatial processing task where participants were required to 
discriminate between two parallel vertical lines, one of which is longer than the other 
(Nettelbeck, 1987; Deary, 1993). Untimed performances were typically without error, 
while timed performances frequently produced errors. These findings suggested 
visuo-spatial processing is significantly affected by time limits and cognitive speed.
Deary et al. (1997) examined this relationship using two visual-spatial tracking tasks 
under timed and untimed conditions. The relationship between visuo-spatial
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performance and the amount of time participants used was found to more 
significantly correlate under timed conditions than under untimed conditions. The 
findings suggested an interdependent relationship between visuo-spatial 
performance and speed of information processing that appeared to be stronger under 
timed conditions than untimed conditions. However, the exact nature of this 
relationship was not fully understood (McCrimmon, Deary, Huntly, MacLeod and 
Frier, 1996; Deary et al., 1997).
A study using such an adapted subtest could significantly advance understanding of 
renal participants’ visuo-spatial abilities. While one must be cautious in attempting to 
separate visuo-spatial ability from speed of information processing due to their 
interdependent relationship, different inferences could be made from a patient who 
only produces correct responses beyond the time limit compared to a patient who 
cannot achieve even partially correct designs under untimed conditions. The latter 
response may be interpreted as evidence of visuo-spatial deficits whereas designs 
correctly constructed under untimed conditions may infer that slowed cognitive speed 
could be a significant factor (Vanderploeg, 1999).
1.8.5.2 The Possible Neurological Basis for Information Processing Difficulties
When earlier discussing syndromes associated with renal failure the consistent 
suggestion was of diffuse brain involvement rather than any obvious right 
hemisphere lesions. Information processing is not located in any one section of the 
CNS but involves the culmination of several processes. Therefore, the diffuse 
syndromes discussed could be responsible for the effects found in the previous 
studies.
Information processing, particularly in the initial stages, is associated with neuro- 
axonal processes. Sensory information is conducted into the brain by groups of 
axons, called nerves which enter the brain, spinal cord, and tracts (Kolb and 
Whishaw, 1999). The stimulus is encoded by the increased or decreased rate of 
discharge by each neuron (Kolb and Whishaw, 1999). The output produced is 
dictated by the input received and the speed at which this is processed (Margolin, 
1992). The statistical and clinical data from previous studies such as Pliskin et al. 
(1996) suggested input and output were intact in renal participants, as responses 
were comparable with the control group. Speed of information processing was the 
factor that was found to be slowed. Therefore, it may be the speed of the input/output 
processing which is affected rather than the inputs and outputs themselves.
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Uraemic neuropathy is thought to be present in most patients with ESRF requiring 
HD (Lockwood, 1989). The depletion of energy supplies by the toxic compounds 
inhibiting axon performance in this condition (Pan, 2002), would have a significant 
impact on the neuro-axonal process of information processing. This may have been 
responsible for the deficits previously found.
Nerve conduction studies are the most reliable measures of neuropathy 
(Zakrzewska-Pniewska and Jedras, 2001). The National Kidney Foundation (2002) 
reviewed six studies relating to the nerve conduction velocities of renal failure 
patients, and found, with the exception of one study, nerve conduction velocities 
were below normal levels. This was consistent with findings by Rossini et al. (1984) 
who investigated brain-stern auditory evoked responses in renal failure patients. 
Patients with neuropathy demonstrated a prolonged response latency, which 
increased in speed following HD. Therefore, these studies suggest diffuse 
syndromes such as uraemic neuropathy may provide a neurological basis for the 
slowed information processing abilities found in renal patients.
It is also possible slowed information processing might be attributable to uraemic 
encephalopathy or dialysis disequilibrium syndrome. Both have clinical symptoms 
consistent with the current population including selective attention and impaired 
information processing (Raskin, 2001). However, although the clinical symptoms in 
these syndromes are compelling, the process of neuropathy provides a more 
plausible explanation why specifically speed of information processing should be 
affected. Neuropathy studies of reduced nerve conduction velocities in renal patients 
address why cognitive speed is slowed without impaired processing. Therefore, the 
evidence from the neuropsychological, neuropsychometric and neurological literature 
suggests speed of information processing may have played a significant role in the 
visuo-spatial deficits found by previous studies.
1.9 Summary and Aims of Study
With the lack of unequivocal neurological, neuropathological and neuroradiological 
evidence for visuo-spatial deficits or focal right hemisphere involvement in renal 
patients, together with the methodological questions around previous studies’
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participant numbers, tests given, controls used, and lack of dialysis delivery 
reporting, there is a need for a new study to be conducted.
Evidence from the theoretical neuropsychological and neuropsychometric literature 
suggests previous studies may have failed to consider the influence of speed of 
motor and information processing difficulties on visuo-spatial performance 
(Vandenploeg, 1999; Lezak, 1995; Kaufman and Lichtenberger, 1999). Therefore, 
while attempting to control for the limitations of previous research, the present study 
will investigate whether renal patients do exhibit specific visuo-spatial deficits or 
whether their cognitive profile is more attributable to other aspects of their condition 
such as lowered mood, and speed of motor and information processing deficits.
2 Method
2.1 Power Analysis
A power analysis was calculated to identify how many participants would be required 
to obtain a meaningful result. A power of 0.7 was chosen as Hallahan and Rosenthal 
(1996) found this level is acceptable after reviewing previous literature. In addition, 
they noted certain studies, particularly those obtaining medical participants, can find 
recruiting the necessary numbers difficult therefore, selecting a power higher than 0.7 
for power analysis is not only unnecessary but could be prohibitive (Hallahan and 
Rosenthal, 1996).
Therefore, based on an effect size if 0.8, the minimum achieved by previous studies 
visuo-spatial findings (see Table 1), an alpha of 0.05, and a power of 0.7, it was 
calculated that to use parametric analysis a minimum total sample size of 32 would 
be required (16 participants in each group).
2.2 Experimental Participants
2.2.1 Recruitment
Participants were recruited from three haemodialysis units based in South West 
London, Surrey and the West Midlands. Only patients having lived in the UK, or an 
English speaking country, for a minimum of 20 years and between the ages of 25 to
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70 were considered for the study. This was to control for possible language 
difficulties and influences of neurological conditions associated with age such as 
dementia.
Six months previous to the study participants must have received thrice weekly 
haemodialysis and were excluded if they missed more than one dialysis session 
during that time. This was implemented as higher than normal levels of urea and 
toxins may have been present, affecting physiological and cognitive functioning 
(Pliskin et al., 2001). Patients were also excluded if they were unable adhere to the 
dietary regime imposed by the condition as this may have influenced their physical 
health and cognitive presentation. Patients were also excluded if they had a history of 
cardiovascular, neurological or haematological problems.
2.2.2 Renal Participants
33 renal patients on chronic haemodialysis were approached and 20 (10 male, 10 
female) agreed to participate. This resulted in a participation rate of 60.6 percent. 
However, two renal patients were excluded from the study as it was discovered they 
had lower than recommended haemoglobin levels.
Subsequently 18 renal participants (9 male, 9 female) were included in the study. 
They had an average age of 56.06 years (range 40 to 66) and came from a variety of 
ethnic backgrounds as depicted in Table 2.
Table 2: Ethnic Background of Control and Experimental Participants
Ethnicity 
(UK = born in the UK)
Number of Control 
Participants
Number of Experimental 
Participants
White, UK 16 14
Asian, UK 0 2
Black, UK 0 2
Australian 1 0
French 1 0
Polish 1 0
Spanish 1 0
For the purposes of data analysis participants were further placed into two ethnic 
groups, representing ‘White, UK’ and ‘Other Ethnicity’ populations which can be seen 
in Table 3.
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Table 3: Ethnie Background of Control and Experimental Participants in
‘White, UK’ and Other Ethnicity categories.
Ethnicity Number of Control Number of Experimental
(UK = born in the UK) Participants Participants
White, UK 16 14
Other Ethnicity 4 4
Renal and control participants’ educational level was assessed by the age at which 
they completed full-time education. This was requested for post-hoc analysis. 
Average age of leaving full-time education for renal participants was 16.72 (range 13 
to 22).
2.2.3 Dialysis Delivery
Average treatment time on dialysis was three hours and was performed three times a 
week. The Urea Reduction Ratio (URR), the percentage fall in blood urea during a 
dialysis session, is highlighted as an indicator of adequacy of haemodialysis by the 
Renal Association (2002) and was calculated in the present study. The Renal 
Association (2002) recommend that stable patients on three times a week 
haemodialysis should have a urea reduction ratio of greater than 65 percent, 
although levels greater than 60 are considered acceptable (US Department of Health 
and Human Services, 2001). Adequacy of haemoglobin was also measured to 
assess general medical well being and was required to be 10.5g/dl_ or better (Renal 
Association, 2002).
In the current sample, mean measured urea reduction rates were 69.4 (range 62.3 to 
86). Mean measured haemoglobin levels were 12.13 (range 10.7 to 13.47). There 
were no significant changes to these rates six months prior to testing.
2.3 Control Participants
2.3.1 Recruitment
As suggested by Pliskin et al. (2001), a medical control group of comparable severity 
to renal failure, without any previous neuropsychological sequelae was sought. As a 
result patients with Inflammatory Bowel Disease including Crohn’s and Ulcerative 
Colitis were recruited for the control group.
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In Inflammatory Bowel Disease including Crohn’s and Ulcerative Colitis there is an 
abnormal immune response as the white blood cells infiltrate the intestinal lining, 
causing chronic inflammation and tissue damage. Symptoms include loose, watery 
bowel movements and can involve abdominal pain, rectal bleeding, loss of appetite 
and weight loss. Medications control the majority of patients’ symptoms but at times 
surgery is necessary (Crohn’s and Colitis Foundation of America, 2003).
Using literature search engines Medline and Psychinfo no studies were found to have 
noted any neuropsychological effects of Inflammatory Bowel Disease including 
Crohn’s and Ulcerative Colitis. This group was selected in preference to other patient 
groups that were available to the researcher such as those from cardiology and 
hepatology because no neuropsychological sequelae had been noted (Farmer,
1994).
All inclusion/exclusion criteria for the experimental/renal group had to be met by the 
control participants. Additional criteria were included in an attempt to match the 
severity of the experimental group’s condition. All colorectal conditions must have 
had a duration of at least 3 months and required at least one clinic follow up per 
quarter. Colorectal participants were required to have had their lifestyle affected by 
the condition in the past, for example, being unable to maintain regular hours at work. 
Participants were excluded from the control group if the Colorectal Consultant judged 
they had significant difficulty with their treatment regime.
2.3.2 Control Participants
28 control participants were approached from general gastroenterological and 
specific Inflammatory Bowel Disease clinics in South West London and the West 
Midlands. 20 (8 male, 12 female) were recruited resulting in a participation rate of 
71.4 percent. 8 participants had Crohn’s disease, 5 had Ulcerative Colitis and 7 had 
a diagnosis of Inflammatory Bowel Disease. The control group’s average age was 
50.65 (range 26 to 71) and average age of leaving full-time education was 18.05 
(range 14 to 27).
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2.4 Measures
The neuropsychological battery used in the present study focused on three areas:
1. General Intellectual Functioning and Visuo-Spatial abilities
2. Information Processing
3. Anxiety, Mood and Fatigue
2.4.1 General Intellectual Functioning and Visuo-Spatial Abilities
2.4.1.1 General Intellectual Functioning:
Wechsler Abbreviated Intelligence Scale (WASI) (Wechsler, 1999)
Before specific interpretations about participants’ visuo-spatial abilities can be made 
one must ascertain the results are not a mere reflection of global intellectual abilities. 
For this purpose the WAS I was administered. The scale is designed to quickly and 
reliably assess cognitive functioning of children and adults and can obtain estimates 
of IQ scores when administration of a full battery is not practical (Wechsler, 1999a). 
The four WASI subtests are Vocabulary, Similarities, Matrix Reasoning and Block 
Design. For quicker administration a two subtest FSIQ can be calculated from 
Vocabulary and Matrix Reasoning. For the present study Vocabulary, Matrix 
Reasoning and Block Design were administered therefore the two subtest FSIQ was 
calculated.
The WASI was normed against 2245 children and adults from the US. Adult sample 
reliability coefficients for the subtests used in this study are depicted in Table 4. As 
reliability coefficients of above 0.7 are acceptable (Nunnally, 1978) these values 
suggest the WASI subtests have high consistency and stability (Anastasi and Urbina, 
1997; Wechsler, 1999a).
Table 4: WASI subtest reliability coefficients
Subtest Reliability Coefficients
(depicted as ranges)
Vocabulary .93-.9S
Matrix Reasoning .91-.96
Block Design .93-.94
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Construct validity of the WASI was examined using the WAIS III. The two subtest 
WASI FSIQ accounted for 87 percent of the variance of the WAIS-III FSIQ. This 
suggests the WASI IQ measures similar constructs to the full WAIS-III (Wechsler, 
1999a).
Convergent validity dictates that measures of constructs that theoretically should be 
related to each other are observed to be related to each other. Convergent validity of 
the three WASI subtests used in the present study is displayed in Table 5. The 
figures demonstrate high levels of validity, particularly for the FSIQ subtests 
Vocabulary and Matrix Reasoning.
Table 5: Convergent Validity of WASI subtests [adult sample]
Subtest Convergent Validity Coefficients
Vocabulary .90
Matrix Reasoning .89
Block Design .65
The FSIQ subtests of the WASI will now be discussed. Block Design will be 
discussed in detail in section 2.4.1.2.
Vocabulary (Wechsler. 1999)
Vocabulary is a 42 item subtest where the individual is required to describe the 
meaning of some words. It is a measure of auditory perception, comprehension and 
expressive vocabulary. It is also a sound measure of verbal, crystallised and general 
intelligence (Kaufman and Lichtenberger, 1999; Wechsler, 1999a).
Matrix Reasoning (Wechsler 1999)
Matrix Reasoning consists of 35 incomplete patterns that are completed by the 
participant identifying the correct response from one of five choices. It is a visuo- 
spatial subtest which particularly examines perception, visuo-spatial reasoning and 
intelligence (Kaufman and Lichtenberger, 1999; Wechsler, 1999a).
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2.4.1.2 Visuo-Spatial Abilities:
Block Design, Matrix Reasoning (WASI) (Wechsler, 1999) and 
Benton’s Judgement of Line Orientation (Benton, Sivan,
Hamsher, Varney and Spreen, 1994)
Block Design (Wechsler, 1999)
For ease of comparison between this study and previous (Ryan et al., 1980; Pliskin 
et al., 1996; Morris et al., 1985) Block Design was included.
Block Design consists of 13 two-dimensional geometric patterns which the examinee 
replicates using 9 red and white coloured blocks. It tests perceptual abilities, visuo- 
motor coordination, broad visuo-spatial intelligence and speed of information 
processing (Kaufman and Lichtenberger, 1999; Wechsler, 1999a).
Lezak (1995) reports that Block Design is recognised as one of the best measures of 
visuo-spatial organisation and deficits are most pronounced when posterior, 
particularly parietal, lesions in the right hemisphere are involved. Kaufman and 
Lichtenberger (1999) found that Block Design loaded highly as a measure of 
intelligence (0.72) and was categorised as being adequately specific regarding the 
uniqueness of skills it assesses compared to the other WAIS/WASI subtests. The 
subtest has high levels of reliability (see Table 4) however, its validity is lower than 
other subtests in the WASI such as Vocabulary and Matrix Reasoning (see Table 5).
As Block Design is a timed subtest, to explore the effect of time limits and speed of 
information processing on visuo-spatial functioning, Vanderploeg (1999) and Lezak 
(1995) suggested the examiner may wish to obtain two scores by recording the 
patient’s performance at the allocated time limit and recording their performance 
when they are allowed to overrun the time limit. This can enable the examiner to 
observe the impact of time limits on speed of information processing and visuo- 
spatial abilities (Lezak, 1995). As a result, Block Design was administered and 
scored in a non-standardised fashion based on the method employed previously by 
Storandt (1977).
Although all performances were timed and participants were encouraged to construct 
designs as quickly as possible, as the manual instructs (Wechsler, 1999a), no time 
limit was implemented. Construction of each design only stopped if it was completed 
or if the participant was unable to complete it and elected to move on.
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Three sets of scores were recorded:
1. Block Design T Score
The standard t score according to the WAIS manual. For this to be calculated 
the status of participants’ designs were recorded at the 30, 60 or 120 second 
mark depending on the time limit of the design being constructed. The 
standardised discontinue rule was applied when scoring.
2. Block Design Regular Raw Score
A ‘regular’ raw score where standard time limits were employed but no bonus 
points were awarded for speed. For this to be calculated the status of the 
participants’ designs were recorded at the 30, 60 or 120 second mark 
depending on the time limit of the design being constructed. The standardised 
discontinue rule was applied when calculating this raw score.
3. Block Design Untimed Raw Score
An untimed score where no time limits were employed and no bonus points 
for speed were awarded. Scoring was discontinued when participants failed to 
correctly construct three consecutive designs as opposed to when three 
consecutive scores of zero were recorded as in the standardised discontinue 
rule.
Unlike Storandt (1977) and Doppelt and Wallace’s (1955) studies where subtest 
completion times were not recorded, the present study recorded the total number of 
seconds taken to complete Block Design under timed and untimed conditions. These 
subtest completion times were called Block Design Regular Time and Block Design 
Untimed Time.
Subtest completion times were recorded in seconds as the standardised version of 
Block Design records responses in seconds (Wechsler, 1999). In addition, several 
published neuropsychological studies have recorded and analysed subtest 
completion times in seconds (Holdstock, Gutnikov, Gaff an and Mayes, 2000;
Lazarus, 2001; Drane, Yuspeh, Huthwaite and Klingler, 2002).
From a psychometric perspective identifying the exact properties of each Block 
Design measure is difficult. No previous published study employing this adapted
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administration of Block Design has attempted to identify the psychometric properties 
of the timed and untimed scales before (Doppelt and Wallace, 1955; Storandt, 1977). 
This might reflect a cautious approach by the researchers as studies have suggested 
that simply because a test is untimed it does not necessarily change its psychometric 
properties. The abilities that Block Design assesses including speed of information 
processing and visuo-spatial ability have been found to correlate under both timed 
and untimed conditions (McCrimmon et al., 1996; Deary et al., 1997). Therefore, just 
because an untimed score can be obtained from Block Design it should not be 
concluded that this completely removes speed of information processing factors.
It is theorised that all five Block Design variables assess similar constructs of visuo- 
spatial ability and speed of information processing. (Lezak, 1995; Kaufman and 
Lichtenberger, 1999). However, as found by McCrimmon et al. (1996) and Deary et 
al. (1997), the relationship between speed of information processing and visuo- 
spatial ability is thought to be stronger on the timed variables of Block Design T 
Score, Regular Raw Score and Regular Time, than on the untimed variables 
including the Untimed Raw Score and Untimed Time. These are vague, tentative 
descriptions of the difference between the timed and untimed scales but there is not 
enough theoretical evidence in the literature to suggest anything more definitive 
(McCrimmon et al., 1996; Deary et al., 1997).
Benton’s Judgement of Line Orientation (Benton, Sivan, Hamsher, Varney and 
Spreen, 1994)
Benton’s Judgement of Line Orientation was chosen as it has been described as a 
pure test of right hemisphere, visuo-spatial, perceptual functioning and is also 
administered untimed (Benton et al., 1994; Rahman and Wilson, 2003).
A spiral-bound booklet consisting of 35 stimuli is presented. In the lower part of each 
stimulus is a multiple response key card consisting of eleven 1.5 inch long lines 
labelled T  to ‘11 ’ and drawn at 18 degree intervals in semi circle. In the upper part 
are pairs of unlabelled, partial lines with each one corresponding to one of the eleven 
positions on the key card. The participant must identify which numbered lines in the 
lower key best corresponds to the position of the pair of lines in the upper part of the 
stimulus (Benton et al., 1994).
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Two versions exist, form H and form V. Form H, used for the current study, achieved 
corrected split-half reliability of 0.94 (Benton et al., 1994). Under test retest 
conditions, ranging between 6 hours and 21 days, the reliability coefficient was 0.9 
(Benton et al., 1994).
As a pure, untimed test of right hemisphere, visuo-spatial and perceptual functioning 
(Lezak, 1995) comparison of colorectal and renal participants’ performances will help 
verify any findings made from measures such as Block Design Untimed Raw Score 
where visuo-spatial abilities are also assessed under untimed conditions.
Matrix Reasoning (Wechsler, 1999)
Matrix Reasoning is a visuo-spatial subtest that assesses visuo-spatial perception 
and reasoning skills (Kaufman and Lichtenberger, 1999). This subtest will not be 
discussed here as it has already been covered previously in the intelligence subtests 
section 2.4.1.1.
As a PIQ could be calculated from the T scores derived from Block Design T Score 
and Matrix Reasoning, this scale was calculated for each participant. However, as 
Block Design was administered in a non-standardised fashion it must be considered 
that PIQ is non-standardised.
2.4.2 Information Processing
2.4.2.1 The Adult Memory and Information Processing Battery (AMIPB)
(Goughian & Hollows, 1985)
Information Processing A (Coughlan & Hollows, 1985)
Information Processing A was included as a standardised measure of speed of 
information processing as this factor was hypothesised as a significant influence on 
renal patients’ poor performances on visuo-spatial tests. Information Processing A 
was chosen as this separates out mental processing speed from motor speed 
difficulties (Coughlan & Hollows, 1985a).
Although the test is often used for neuropsychological research (Bowler, Hadar and 
Wade, 1994), no statistical validation studies, either by the authors or other
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researchers have been reported. Test retest data has found reliability coefficients as 
high as 0.79 and 0.83 on the information processing and motor speed components of 
the subtest respectively (Coughlan & Hollows, 1985a).
Two versions of the subtest are available, form A and form B. For the current study 
Information Processing A was used. The participant is required to work through a 
sheet of one hundred and five rows of two digit numbers. Each row contains five 
numbers and in four minutes the participant is required to cancel out the second 
highest number in as many rows as possible. The subtest involves rapid, mental 
processes and is thought to have little involvement with memory, visual perception or 
reasoning (Coughlan & Hollows, 1985a). As neurological patients often have motor 
difficulties the subtest has a motor speed component in order to separate out motor 
speed from mental activity deficits (Coughlan & Hollows, 1985a). On the motor speed 
component the participant must strike a line through three columns of ‘1 Ts as quickly 
as possible.
Four scales are derived: Tota l’ relates to total number of items completed, ‘Error’ 
depicts the percentage of errors made, ‘Motor Speed’ describes the physical speed 
of the hands when no mental manipulation is required, and ‘Adjusted Total’ estimates 
the Tota l’ scale, had motor speed been taken into account.
2.4.3 Anxiety, Mood and Fatigue
2.4.3.1 Anxiety and Mood:
HADS (Hospital Anxiety and Depression Scale) (Zigmond and 
Snaith, 1983) and a Subjective Fatigue Measure
HADS (Hospital Anxiety and Depression Scale) (Zigmond and Snaith, 1983) (see 
appendix 1)
As previous studies have suggested mood variables could be major predictors of 
neuropsychological performance, a measure of depression and anxiety was included 
(Pliskin et al., 1996).
The HADS was originally developed for use in hospital settings to assess patients’ 
anxiety and depression levels. The anxiety and depression scores are categorised 
into normal, mild, moderate and severe ranges. The HADS has been found to be a
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sensitive and valid measure by the Department of Health (Department of Health, 
1996). Bjelland, Dahl, Haug and Neckelmann (2002) examined the validity of the 
HADS and found the scale showed high sensitivity (0.8) in detecting depression and 
anxiety disorders. The HADS will control for the possible effects of anxiety and mood 
on subtest performance.
2.4.3.2 Fatigue:
A Subjective Fatigue Measure
As fatigue can influence test performance, a subjective, quantitative fatigue measure 
was taken. Before testing commenced participants were asked on a scale of one to 
five, one being tired and fatigued, and five relating to feeling alert and active, where 
they would place themselves. This data could then be used to see if fatigue had any 
significant bearing on participants’ performance.
2.5 Ethical Approval
Prior to starting the research ethical approval was received from the following bodies:
• Wolverhampton District Local Ethics Committee (approved: 5/11/02) (see 
appendix 2)
• Wandsworth Local Research Ethics Committee (approved: 28/11/02)
(see appendix 3)
• University of Surrey Advisory Ethics Committee (approved: 29/11/02) (see 
appendix 4)
2.6 Procedure
2.6.1 Recruitment
All participants that met inclusion/exclusion criteria were initially approached by their 
Consultant. The Consultant’s role was to outline the research aims to potential 
participants and ask if they would agree to being contacted by the researcher for 
possible recruitment. Renal patients that agreed were approached by the researcher
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during dialysis sessions, while colorectal patients were recruited in waiting areas 
prior to clinic appointments.
The researcher gave brief verbal summaries of the study to patients who were then 
asked if they would be interested in participating. If interest was expressed, a session 
was booked for the following week giving the patient time to read an information 
sheet (see appendix 5) which gave more detail on the background and aims of the 
study. Colorectal patients were given invitation letters (see appendix 6) in addition to 
the patient information sheet to explain in more detail why they were being recruited. 
The researcher’s contact details were provided in case patients wanted to ask 
questions, cancel or change their appointment.
2.6.2 The Research Session
The neuropsychological test battery was administered to all participants in a single, 
one hour session. Six control and four experimental participants were seen at 
hospital. All other participants were seen at home at a time of their choosing. For 
renal patients, appointments were restricted as they could only be conducted on 
post-dialysis days to minimise the effects of fluctuating uraemia (Pliskin et al., 1996).
The order of events and neuropsychological battery were identical for each session. 
After the patient was given an opportunity to ask questions they were asked to initial, 
sign and date the consent form (see appendix 7). Information regarding date of birth, 
ethnicity, age at which the participant left full-time education, and their subjective 
fatigue score was then recorded by the researcher (see appendix 8). The HADS 
questionnaire were then recorded, followed by Vocabulary, Block Design, Matrix 
Reasoning, AMIPB Information Processing A, and Judgement of Line Orientation 
subtests, in that order. All questionnaires and tests were given according to the 
standardised instructions with the exception of Block Design. A detailed description 
of this subtest’s administration was discussed in section 2.4.1.2.
Qualitative clinical and behavioural observations were noted throughout the battery 
as these can often be of interpretative importance (Kaplan, 1988; Lezak, 1999). Any 
consistent patterns of methodology or error by participants were particularly noted.
At the end of testing participants were given the opportunity to ask questions and to 
request verbal feedback which would be given at a later date. A letter informing the 
patients’ GPs they had participated was sent (see appendix 9).
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3 Results
3.1 Data Formatting
Age corrected scales were calculated for FSIQ and PIQ (mean = 100). Age corrected 
t scores (mean = 50) were calculated for FSIQ subtests Vocabulary and Matrix 
Reasoning. Age corrected t scores were also calculated for Block Design T Score. 
Raw Scores were recorded for Block Design Regular Raw Score and Untimed Raw 
Score performances (maximum score = 44). Block Design Subtest Completion Times 
for the timed Regular and Untimed conditions were recorded as total number of 
seconds to complete the subtest. Percentiles (mean = 50) were calculated for 
Benton’s Judgement of Line Orientation, while age corrected percentiles were 
calculated for the four AMIPB subscales (Total/Error/Motor Speed/Adjusted Total). 
The HADS produced a standardised score out of 21 for each of the depression and 
anxiety scales.
3.2 Demographic Quantitative Data Analyses
Before full data analysis was performed the demographics of sex, age, education, 
ethnicity and IQ were analysed between the colorectal and renal groups.
Throughout the analysis, where parametric analysis was used, unless stated 
otherwise, all variables conformed to the necessary assumptions for this type of 
analysis including being normally distributed, showing homogeneity of variance, and 
achieving either interval or ratio scale data (Coolican, 1999).
3.2.1 Sex
No significant sex differences were found between the two groups using the non- 
parametric chi squared test of association (x2 (1, n = 38) = .383, p = .536, ns). Table 
6 depicts the distribution of sexes in the two groups.
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Table 6: Sex Distribution in the Colorectal and Renal Groups
Colorectal Renal
Male Female Male Female
8 12 9 9
3.2.2 Age
As this variable was not normally distributed the non-parametric Mann Whitney U test 
was employed. No significant differences between the colorectal and renal groups’ 
mean ages were found (z = -1.08, p = .290, ns). Table 7 displays the means, 
standard deviations and ranges of the colorectal and renal participants’ ages.
Table 7: Means and Standard Deviations of Participants’ Ages in Colorectal
and Renal Groups
Colorectal Renal
50.65 56.06
(sd 13.81) (sd 8.18)
{range 2 6 -7 1 ) {range 42 -  66)
3.2.3 Education
As the dependent variable of age of completing full time education was not normally 
distributed among the sample, the non-parametric Mann Whitney U test was 
employed. No significant difference between the colorectal and renal groups’ mean 
ages of completing full time education was found (z = -.939, p = .393, ns). Table 8 
depicts the means, standard deviations and ranges of ages at which the two groups 
completed full time education.
Table 8: Means and Standard Deviations of Participants’ Ages of Leaving Full
Time Education
Colorectal Renal
18.05 16.72
(sd 3.44) (sd 2.14)
{range 14 -27 ) {range 1 3 -2 2 )
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3.2.4 Ethnicity
No significant difference between the ethnicity proportions of each group were found 
using the non-parametric chi squared test of association (x2 (1, n = 38) = .028, p = 
.867, ns). Table 9 depicts the distribution of ethnicity when using the ‘White, UK’ and 
‘Other Ethnicity’ groupings used for this analysis.
Table 9: Ethnicity Distribution in the Colorectal and Renal Groups using the
‘White, UK’ and ‘Other Ethnicity’ groupings.
Colorectal Renal
White, UK Other Ethnicity White, UK Other Ethnicity
16 4 14 4
3.2.5 IQ
Differences between groups FSIQ and PIQ performances were analysed using two 
independent groups t tests. FSIQ was calculated from the Vocabulary and Matrix 
Reasoning T scores while PIQ was derived from Matrix Reasoning and Block Design 
Standard T scores (Wechsler, 1999a).
No significant differences between the groups were found on FSIQ (t (36) = 1.56, p = 
.128, ns) or PIQ (t (36) = 1.83, p = .075, ns). Table 10 shows the means and 
standard deviations for the two groups’ FSIQ and PIQ.
Table 10: Mean and Standard Deviations of Colorectal and Renal Participants’
FSIQ and PIQ
Colorectal Renal
FSIQ 108.45 
(sd 13.13) 
(range 86 -  127)
102 
(sd 12.33)
(range 7 4 -1 2 1 )
PIQ 108.3 
(sd 13.02)
(range 85 -  139)
100.33 
(sd 13.78)
(range 86 - 129)
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3.3 Preliminary Descriptive and Inferential Statistics
Before full analyses was employed some simple descriptive and inferential methods 
were used to illustrate patterns that may be present in the data.
3.3.1 Rationale for Analyses Employed
In addition to calculating descriptive statistics on the various measures preliminary t 
tests were employed to examine initial differences between the groups. T tests were 
chosen as they are designed to analyse differences between groups and the majority 
of variables (with the exception of the subjective fatigue measure) conformed to the 
necessary parametric assumptions (Coolican, 1999).
3.3.2 Preliminary Results
With the exception of the subjective fatigue measure, Table 11 displays the means, 
standard deviations, ranges, and between groups t test results on the measures 
collected. Please note the layout of this table is different from that employed in other 
areas of the study due to the increased number of dependent variables included.
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Table 11 Preliminary Descriptive Statistics and Between Groups t Test Results
Colorectal 
Mean 
{SD, Range)
Renal 
Mean 
(SD, Range)
df t score P
Vocabulary (t score) 53.4 
(9.2, 40-69)
50.11 
(77.26, 25-70)
36 .989 .329
Matrix Reasoning 
(t score)
56.2 
(7.64, 46-67)
51.83 
(6.67, 62-65)
36 1.65 .108
Block Design 
(t score)
53.75 
(6.99, 40-76)
46.06 
(76.09, 70-67)
36 2.13 .04*
BD Regular 
Raw Score
33
(6.4, 6-44)
30.67 
{8.12, 16-44)
36 .868 .391
BD Untimed 
Raw Score
36.75 
(5.64, 26-44)
36.22 
(6.64, 26-44)
36 .271 .788
BD Regular Time 
(seconds)
464.05 
(762.76, 765-624)
501.72 
(742.72, 7 2 5 - 1024)
36 -.703 .486
BD Untimed Time 
(seconds)
597.75 
{246.11, 125-1024)
654.67 
{220.46, 2 5 0 -  1118)
36 -.697 .490
J of Line Orientation 
Percentile
41.1 
(25.69, 9-66)
44.56 
(27.56, 4-66)
36 -.444 .66
AMIPB Total 
(percentile)
52.55 
(24.97, 70-90)
33.61 
(25.27, 7-90)
36 2.324 .026*
AMIPB Error % 
(percentile)
51.15 
(27, 25-90)
62.56 
{27.89, 10-90)
36 -1.407 .168
AMIPB Speed 
(percentile)
55.55 
(66.72, 70-90)
25.85 
(29.57, 6-90)
36 2.097 .043*
AMIPB Adjusted 
Total (percentile)
52.35 
(62.77, 9-90)
26.09 
(26.66, 2-67)
36 2.363 .024*
HADS
Anxiety
6.8 
(6.44, 2-76)
5.56 
(6.62, 7-75)
36 1.086 .285
HADS
Depression
4.5 
(2.97, 0-77)
5.11 
(6.06, 2-74)
36 -.892 .378
(*) significant at 0.05 level
No significant differences were found on the majority of intellectual, visuo-spatial, 
anxiety and mood measures. This was the case whether they were administered or 
scored under timed or untimed conditions. An exception was the Block Design T 
score where a significant difference between groups was found. This suggests a 
significant difference between the colorectal and renal participants when Block 
Design scoring was age corrected and included bonus points for time.
The Block Design data was additionally analysed for within group differences to see if 
participants’ raw scores and completion times significantly changed between timed 
and untimed conditions. Repeated measures t tests found a significant difference 
between colorectal patients Block Design Regular and Untimed Raw Scores (t (17) =
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-2.72, p = .013). A similar significant difference was found between renal populations 
Block Design Regular and Untimed Raw Scores (t (19) = -6.11, p = < 001 ).
Repeated measures t tests found a significant difference between colorectal patients 
Block Design Regular and Untimed subtest completion times (t (17) = -3.463, p = 
.003). A significant difference was also found between the renal population’s time 
taken on Block Design Regular and Untimed (t (19) = -4.765, p = < 001). Therefore, 
both groups achieved higher raw scores when given more time on Block Design and 
used a significant amount of additional time when it was made available.
Significant differences were found between the colorectal and renal participants on 
the AMIPB Total, Speed and Adjusted Total scales. These speed of information 
processing differences are displayed in Graph 1.
Graph 1 : Mean AMIPB Information Processing A Percentiles between the
Colorectal and Renal Participants
70 t-------------------------------------------------------------------------------------------------
60 •
I I TOTAL
Colorectal Renal
GROUP
NB ADJUSTED = Total information processing score adjusted for motor speed
To examine the Subjective Fatigue Measure the non-parametric Mann-Whitney U 
test was used as only ordinal data was achieved. Table 12 shows the two groups’ 
means, standard deviations and ranges on the Subjective Fatigue Measure. Analysis
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revealed no significant differences between colorectal and renal participants on the 
subjective fatigue measure (z = .92, p > .05, ns).
Table 12 Descriptive Statistics for the Subjective Fatigue Measure
Colorectal Renal
Mean Mean
(SD, Range) (SD, Range)
Subjective Fatigue 3.3 3.06
Measure (0.8, 2-5) (0.64, 2 - 4 )
Therefore, preliminary analyses suggests there are no significant differences 
between groups on the majority of intellectual, visuo-spatial, anxiety, mood and 
fatigue measures. Block Design raw score and subtest completion time differences 
under timed and untimed conditions were also non-significant between the groups. 
However, significant differences were found on a measure of information processing 
and on the Block Design t score which was age corrected and included time awarded 
bonus points.
3.4 Full Data Analyses
3.4.1 Rationale for the Further Analyses Employed
Little is known about the degree to which the previous preliminary t tests actually 
accounted for the differences found between the groups. A statistically significant 
difference may be produced with a very small effect size (Coolican, 1999). To 
overcome this, the effect size, often depicted as the partial Eta squared, can be 
reported. This tells the reader how much a specific measure or factor actually 
accounts for the variability found between groups. The American Psychological 
Association (2001) maintains that a failure to report effect size is considered to be a 
significant defect in research reporting.
In addition, the preliminary t tests did not control for possible confounds such as 
intellectual differences and the influences of sex. Although the two groups were not 
found to significantly differ on FSIQ and sex, it is important to acknowledge they may 
still influence the results and that the study should attempt to control for these 
variables in the analyses. This is also the case with Judgement of Line Orientation
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where the resulting percentile scores were not corrected for age which could be a 
source of confound on the results.
It may also be preferable to use more advanced analysis that allows the use of 
covariates when analysing the Block Design data. Previous t tests analysed the 
Block Design Raw Scores and Subtest Completion Times separately. However, as 
discussed in the introduction, both sets of data are interdependent as visuo-spatial 
performance and speed of information processing have been found to correlate 
under both timed and untimed conditions (Deary et al., 1997; McCrimmon et al.,
1996). Therefore, there is need for a more complex method of analysis that allows for 
the interdependent relationship between the Block Design Raw Scores and Subtest 
Completion Times to be taken into account.
Therefore, general linear model analyses in the form of Analysis of Covariance 
(AN CO VA) and Multiple Analysis of Covariance (MANCOVA) were used (Coolican, 
1999). These analyses evaluate whether participants’ means on a set of dependent 
variables differ across a single or a number of factors, adjusting for difference on a 
covariate (Green, Salkind, and Akey, 2000).
Unless stated otherwise, all variables conformed to the necessary assumptions 
including being normally distributed, showing homogeneity of variance, homogeneity 
of regression, independence of dependent variables, and achieving either interval or 
ratio scale data (Green et al., 2000).
Each analysis attempted to address the theoretical constructs outlined in the 
methods section (e. g. general intellectual functioning and visuo-spatial abilities; 
information processing) as previous literature suggested that although the dependent 
variables included should be unrelated (e.g. no variable should be derived from 
another) they should measure similar concepts (Weinfurt, 1995).
The possible confound of FSIQ was accounted for as a covariate where possible, the 
influence of sex was included as a separate factor in each analysis and effect sizes 
were reported. Age was included as an additional covariate when Judgement of Line 
Orientation was analysed.
The use of covariates also enabled the researcher to observe how the 
interdependent relationship between the Block Design Raw Scores and Subtest
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Completion Times influenced differences between the groups under the timed and 
untimed conditions. Raw scores were reanalysed for differences between the groups 
taking into account the possible influence of subtest completion times on the scores. 
Conversely, subtest completion times were reanalysed taking into account the 
possible influence of factors assessed by the raw score on completion times.
WASI standardised t scores, Vocabulary, Matrix Reasoning and the Block Design T 
Score were analysed in a multiple analysis of variance (MANOVA). These scales 
could not be analysed with covariates as they were already age corrected and 
included two subtests that FSIQ is composed of.
AMIPB Total, Errors, Motor Speed, and Adjusted Total subscales were not analysed 
in a single MANCOVA. These were analysed separately in four ANCOVAs as these 
subscales are related and combining them into one MANCOVA would have 
confounded the results. For example, the Adjusted AMIPB score is derived from the 
Total and Motor Speed scores.
The Judgement of line Orientation subtest was also analysed in a single ANCOVA as 
this was the only test that was not age corrected.
The subjective fatigue measure was not reanalysed as it achieved only ordinal data 
and therefore could not be included in any of the ANCOVA or MANCOVA analyses.
When reporting the results of a MANOVA or MANCOVA, Wilks’ Lambda was used to 
evaluate the results as this is frequently cited in social sciences literature (Green et 
al., 2000).
Throughout this section tables showing descriptive statistics between the sexes are 
displayed. For between group descriptives refer back to the tables in section 3.3.
3.4.2 Differences between the Colorectal and Renal Participants on 
Intellectual and Visuo-Spatial Measures
In a two-way MANOVA analysis no significant differences between the colorectal and 
renal participants were found on the Vocabulary, Matrix Reasoning and Block Design 
T Score measures (F (3, 32) = .1.764, p = .174, ns). The partial Eta squared was 
.142, meaning that the group factor itself accounted for 14.2% of the overall 
(effect+error) variance on the measures.
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No significant differences between the male and female study population were found 
(F (3, 32) = 2.49, p = .078). The partial Eta squared was .189, suggesting the factor 
of sex accounted for 18.9% of the overall (effect+error) variance between the male 
and female participants.
No significant interaction effect was found between the factors of group and sex (F 
(3, 32) = .587, p = .622, ns) (partial Eta squared .053).
Tables 13, 14 and 15 show the total and group descriptive statistics based on sex for 
Vocabulary, Matrix Reasoning and Block Design T Score respectively.
Table 13: _ Mean, Standard Deviation and Range scores for Male and Female
participants’ performances on Vocabulary
Males Females
49 54.14
(sd 8.76) (sd 10.94)
(range 40 -  64) (range 25 -  70)
Colorectal Males Renal Males Colorectal Females Renal Females
50.13 48 55.58 52.22
(sd 10.23) (sd 7.71) (sd 8.16) (sd 14.17)
(range 40 -  64) (range 33 -  59) (range 40 -  69) (range 2 5 -7 5 )
Table 14: Mean, Standard Deviation and Range scores for Male and Female
participants’ performances on Matrix Reasoning
Males Females
55.47 53.05
(sd 6.02) (sd 9.83)
(range 49 -  66) (range 3 4 -6 7 )
Colorectal Males Renal Males Colorectal Females Renal Females
56.5 54.56 56 49.11
(sd 6.65) (sd 5.64) (sd 8.52) (sd 10.55)
(range 50 -  66) (range 49 -  65) (range 3 6 -6 7 ) (range 3 4 -6 1 )
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Table 15: Mean, Standard Deviation and Range scores for Male and Female
participants’ performances on Block Design T score
Males Females
51.35 49.09
(sd 14.3) (sd 9.18)
{range 10 -  76 ) {range 24 -  66)
Colorectal Males Renal Males Colorectal Females Renal Females
56.63 46.67 51.83 45.44
(sd 10.66) (sd 16.04) (sd 7.58) (sd 10.27)
{range 47 -76) {range 1 0 -6 7 ) {range 40 - 66) {range 39 -  63)
In a two-way ANCOVA analysis no significant differences between the colorectal and 
 ^ renal participants were found on the Judgement of Line Orientation subtest (F (1, 33) 
= .096, p = .759, ns). The partial Eta squared was .003, meaning that the group 
factor itself accounted for only .3% of the overall (effect+error) variance on this 
measure.
A significant difference between the male and female study population was found (F 
(1, 33) = 12.748, p = .001). The partial Eta squared was .279, suggesting the factor 
of sex accounted for 27.9% of the overall (effect+error) variance between the male 
and female participants.
The covariate of age was not significant (F (1, 33) = .819, p = .372, ns) and 
accounted for only 2.4% of the variance (Partial Eta Squared of .024) between the 
groups.
No significant interaction effect was found between the factors of group and sex (F 
(1, 33) = .122, p = .729, ns) (partial Eta squared .004).
Table 16 shows the total and group descriptive statistics based on sex for Judgement 
of Line Orientation.
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Table 16: Mean, Standard Deviation and Range scores for Male and Female
participants’ performances on Judgement of Line Orientation
Males Females
56.12 31.09
(sd 23.19) (sd 18.25)
(range 22 - 86) (range 9 -  56)
Colorectal Males Renal Males Colorectal Females Renal Females
57 55.33 30.5 33.78
(sd 25.68) (sd 22.29) (sd 20.8) (sd 15.21)
(range 22 -  86) (range 22 -  86) (range 9 -  56) (range 4 -  56)
3.4.3 Differences between Colorectal and Renal Participants on the Block 
Design Regular and Untimed Raw Scores.
Two separate, two way ANCOVA analyses were conducted. In the first ANCOVA 
Block Design Regular Raw Score was the dependent variable and Regular Subtest 
Completion Time was the covariate. In the second ANCOVA Block Design Untimed 
Raw Score was the dependent variable and Untimed Subtest Completion Time was 
the covariate.
Block Design Regular Raw Score
Table 17: Mean, Standard Deviation and Range scores for Male and Female
participants’ performances on the Block Design Regular Raw Score
Males Females
32.71 31.24
(sd 8.39) (sd 8.26)
(range 16 - 44) (range 8 - 4 4 )
Colorectal Males Renal Males Colorectal Females Renal Females
36 29.77 31 31.56
(sd 6.76) (sd 8.97) (sd 9.05) (sd 7.6)
(range 24 -  44) (range 1 6 -4 4 ) (range 8 -  44) (range 20 -  44)
Mean, standard deviation and range scores for Male and Female participants’ 
performances on the Block Design Regular Raw Score are displayed in Table 17. 
Analysis showed no significant difference between the colorectal and renal 
participants Block Design Regular Raw Scores (F (1, 32) = .017, p = .898, ns). The 
partial Eta squared was .001, suggesting the factor of group only accounted for .1%
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of the overall (effect+error) variance on this measure, controlling for FSIQ and 
Regular Subtest Time.
No significant differences on the Block Design Regular Raw Score were found 
between the male and female participants (F(1, 32) = 1.106, p = .301, ns). The 
partial Eta squared was .033, suggesting the factor of sex accounted for only 3.3% of 
the overall (effect+error) variance on this measure, controlling for FSIQ and Regular 
Subtest Time.
No significant interaction effect was found between the two factors of group and sex 
(F (1, 32) = 2.706, p = .11, ns) (partial Eta squared .078).
The covariate of Regular Subtest Time was not significant (F (1, 32) = 1.193, p = 
.283, ns) and accounted for only 3.6% of the variance (Partial Eta Squared of .036) 
between the groups on the Block Design Regular Raw Score.
The covariate of FSIQ was significant (F (1, 32) = 16.456, p = .000) and accounted 
for 34% of the variance (Partial Eta Squared of .34) between the groups on the Block 
Design Regular Raw Score.
Block Design Untimed Raw Score
Table 18: Mean, Standard Deviation and Range scores for Male and Female
participants’ performances on the Block Design Untimed Raw Score
Males Females
36.92 36.14
(sd 5.39) (sd 6.42)
{range 28 - 44) {range 28 -  44)
Colorectal Males Renal Males Colorectal Females Renal Females
37.5 36.44 36.25 36
(sd 5.21) (sd 5.81) (sd 5.59) (sd 7.74)
{range 2 8 -4 4 ) {range 2 8 -4 4 ) {range 28 -  44) {range 20 - 44)
Mean, standard deviation and range scores for Male and Female participants’ 
performances on the Block Design Untimed Raw Score are displayed in Table 18. 
Analysis showed no significant difference between the colorectal and renal
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participants on the Block Design Untimed Raw Score (F (1, 32) = .152, p =  .699, ns). 
The partial Eta squared was .005 suggesting the factor of group only accounted for 
.5% of the overall (effect+error) variance on this measure, controlling for FSIQ and 
Subtest Completion Time under Untimed conditions.
No significant differences between the male and female participants on the Block 
Design Untimed Raw Score were found (F(1, 32) = .533, p = .471, ns). The partial 
Eta squared was .016, suggesting the factor of sex accounted for only 1.6% of the 
overall (effect+error) variance on the Untimed Raw Score when FSIQ and Subtest 
Completion Time under Untimed conditions were controlled for.
No significant interaction effect was found between the two factors of group and sex 
(F(1, 32) = .118, p = .734, ns) (partial Eta squared .004).
The covariate of Block Design Completion Time under Untimed conditions was not 
significant (F (1, 32) = .055, p = .817, ns) and accounted for only .2% of the variance 
(Partial Eta Squared of .002) between the groups on the Block Design Untimed Raw 
Score.
The covariate of FSIQ was significant (F (1, 32) = 8.351, p = .007) and accounted for 
20.7% of the variance (Partial Eta Squared of .207) between the groups’ 
performances on the Block Design Raw Score obtained under Untimed conditions.
3.4.4 Differences between Colorectal and Renal Participants on the Block 
Design Subtest Completion Times: Regular and Untimed.
Two separate, two way ANCOVA analyses were conducted. In the first ANCOVA 
Block Design Regular Subtest Completion Time was the dependent variable and 
Regular Raw Score was the covariate. For the second ANCOVA Block Design 
Untimed Subtest Completion Time was the dependent variable and Untimed Raw 
Score was the covariate.
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Block Design Regular Subtest Completion Time
Table 19: Mean, Standard Deviation and Range scores for Male and Female
participants’ performances on the Block Design Regular Subtest 
Completion Time
Males Females
468.82 492.47
(sd 163.85) (sd 166.83)
(range 125 - 732) (range 185 -  824)
Colorectal Males Renal Males Colorectal Females Renal Females
413 518.44 498.08 485
(sd 173.62) (sd 146.4) (sd 188.02) (sd 144.43)
(range 125 -  623) (range 254 -  732) (range 185 -  824) (range 250 -  709)
Mean, standard deviation and range scores for Male and Female participants’ 
performances on the Block Design Regular Subtest Completion Time are displayed 
in Table 19. Analysis showed no significant difference between the colorectal and 
renal participants Block Design Regular Subtest Completion Times (F (1, 32) = .223, 
p = .64, ns). The partial Eta squared was .007, suggesting the factor of group only 
accounted for .7% of the overall (effect+error) variance on this measure, controlling 
for FSIQ and Regular Raw score.
No significant differences on the Block Design Regular Subtest Completion Time 
were found between the male and female participants (F (1, 32) = .147, p = .704, ns). 
The partial Eta squared was .005, suggesting the factor of sex accounted for only 
.5% of the overall (effect+error) variance on this measure, controlling for FSIQ and 
Regular Raw Score.
No significant interaction effect was found between the two factors of group and sex 
(F (1, 32) = .65, p = .426, ns) (partial Eta squared .02).
The covariate of Regular Raw Score was not significant (F (1, 32) = 1.193, p = .283, 
ns) and accounted for only 3.6% of the variance (Partial Eta Squared of .036) 
between the groups on the Block Design Regular Subtest Completion Time.
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The covariate of FSIQ was not significant (F (1, 32) = .177, p =  .677, ns) and 
accounted for only .5% of the variance (Partial Eta Squared of .005) between the 
groups on the Block Design Regular Subtest Completion Time.
Block Design Untimed Subtest Completion Time
Table 20: Mean, Standard Deviation and Range scores for Male and Female
participants’ performances on the Block Design Completion Time: 
Untimed
Males Females
602.82 
(sd 250.17) 
(range 125-1118)
642.42 
(sd 253.92) 
(range 1 8 5 -1 0 2 4 )
Colorectal Males Renal Males Colorectal Females Renal Females
469.38 
(sd 218.57) 
(range 1 2 5 -7 2 5 )
721.44 
(sd 222.94) 
(range 357 -1 1 1 8 )
683.33 
(sd 285.13) 
(range 185 -1 024 )
587.89 
(sd 208.7) 
(range 250 -  858)
Mean, standard deviation and range scores for Male and Female participants’ 
performances on the Block Design Subtest Completion Time under Untimed 
conditions are displayed in Table 20. Analysis showed no significant difference 
between the colorectal and renal participants Block Design Subtest Completion 
Times under Untimed conditions (F (1, 32) = .404, p = .53, ns). The partial Eta 
squared was .012, suggesting the factor of group only accounted for 1.2% of the 
overall (effect+error) variance on this measure, controlling for FSIQ and Untimed 
Raw Score.
No significant differences between the male and female participants on the Block 
Design Untimed Subtest Completion Times were found (F (1, 32) = .379, p = .542, 
ns). The partial Eta squared was .012, suggesting the factor of sex accounted for 
only 1.2% of the overall (effect+error) variance on the Untimed Subtest Completion 
Times when FSIQ and Untimed Raw Scores were controlled for.
The covariate of Block Design Untimed Raw Score was not significant (F (1, 32) = 
.055, p = .817, ns) and accounted for only .2% of the variance (Partial Eta Squared of 
.002) between the groups Block Design Untimed Subtest Completion Times.
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The covariate of FSIQ was not significant (F (1, 32) = 1.402, p = .245) and accounted 
for 4.2% of the variance (Partial Eta Squared of .042) between the groups’ Untimed 
Subtest Completion Times.
A significant interaction effect was found between the two factors of group and sex (F 
(1, 32) = 5,242, p = .029, ns) (partial Eta squared .014).
To decompose this interaction independent t tests were employed as recommended 
by Gerstman (2003). Post hoc tests such as Tukey’s LSD were not employed as they 
can only be used when three or more factors are being analysed (Green et al., 2000). 
Due to the number of t tests being conducted resulting in multiple comparisons of the 
same data, Bonferroni’s correction was employed with an alpha of 0.083 (Green et 
al., 2000). The following combinations were tested:
a) Colorectal Males vs Colorectal Females
Independent t tests found no significant differences between the male and female 
colorectal participants Block Design Untimed Subtest Completion Times (t (18) = - 
1.794, p = .090, ns).
b) Renal Males vs Renal Females
Independent t tests found no significant differences between the male and female 
renal participants Block Design Untimed Subtest Completion Times (t (16) = 1.312, p 
= .208, ns).
c) Male Colorectal and Male Renal Participants
Independent t tests found no significant differences between the colorectal and renal 
male participants Block Design Untimed Subtest Completion Times (t (15) = -2.348, p 
= .033, ns).
d) Female Colorectal and Female Renal Participants
Independent t tests found no significant differences between the colorectal and renal 
female participants Block Design Untimed Subtest Completion Times (t (19) = .846, p 
= .408, ns).
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e) Colorectal Males and Renal Females
Independent t tests found no significant differences between the colorectal male and 
renal female participants Block Design Untimed Subtest Completion Times (t (15) = - 
1.143, p = .271, ns).
f) Colorectal Females and Renal Males
Independent t tests found no significant differences between the colorectal female 
and renal male participants Block Design Untimed Subtest Completion Times (t (19) 
= -.331, p = .744, ns).
Although not significant, the p values and data from Table 20, suggest that the male 
colorectal participants shorter times for completing Block Design Untimed was the 
main influence for the significant interaction effect on the Block Design Untimed 
Subtest Completion Times. The colorectal males average Untimed Subtest 
Completion Times were considerably shorter than that used by the other male and 
female groups.
3.4.5 Differences between Colorectal and Renal Participants on the AMIPB 
Information Processing Measure.
AMIPB Total
Table 21: Mean, Standard Deviation and Range scores for Male and Female
participants’ performances on the AMIPB Total
Males Females
34.71 50.76
(sd 25.5) (sd 25.73)
{range 7 -7 5 ) {range 1 0 -9 0 )
Colorectal Males Renal Males Colorectal Females Renal Females
46.63 24.11 56.5 43.11
(sd 25.83) (sd 21.11) (sd 24.58) (sd 26.62)
{range 1 0 -7 5 ) {range 7 - 7 5 ) {range 1 0 -9 0 ) {range 9 -  90)
Table 21 displays the mean, standard deviation and range scores for Male and 
Female participants’ performances on the AMIPB Total. Significant differences
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between the colorectal and renal participants were found on the AMIPB Total scale 
(F (1, 33) = 4.72, p = .037). The partial Eta squared was .125, suggesting the factor 
of group accounted for 12.5% of the overall (effect+error) variance on this measure, 
controlling for FSIQ.
No significant differences on the AMIPB Total scale were found between the male 
and female participants (F (1, 33) = 3.14, p = .086, ns). The partial Eta squared was 
.087, suggesting the factor of sex accounted for only 8.7% of the overall 
(effect+error) variance on this measure, controlling for FSIQ.
No significant interaction effect was found between the factors of group and sex (F 
(1, 33) = .294, p = .591, ns) (partial Eta squared .009).
The covariate of FSIQ was not significant (F (1, 33) = .028, p = .868, ns) and 
accounted for only 0.1% of the variance (Partial Eta Squared of .001) between the 
groups.
AMIPB Error
Table 22: Mean, Standard Deviation and Range scores for Male and Female
participants’ performances on the AMIPB Speed
Males Females
62.88 51.43
(sd 26.4) (sd 24.79)
(range 13 -  90) (range 1 0 -9 0 )
Colorectal Males Renal Males Colorectal Females Renal Females
54 70.78 49.25 54.33
(sd 26.29) (sd 22.61) (sd 19.65) (sd 31.45)
(range 1 3 -9 0 ) (range 33 -  90) (range 25 -  90) (range 1 0 -9 0 )
Table 22 displays the mean, standard deviation and range scores for Male and 
Female participants’ performances on the AMIPB Error. Analysis showed no 
significant differences on the AMIPB Error scale between the colorectal and renal 
participants (F (1, 33) = 3.564, p = .068, ns). The partial Eta squared was .097, 
suggesting the factor of group accounted for 9.7% of the overall (effect+error) 
variance on this measure, controlling for FSIQ,
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No significant differences on the AMIPB Error scale were found between the male 
and female participants (F (1, 33) = 2.49, p = .124, ns). The partial Eta squared was 
.07, suggesting the factor of sex accounted for 7% of the overall (effect+error) 
variance on this measure, controlling for FSIQ.
No significant interaction effect was found between the factors group and sex (F (1, 
33) = .329, p = .57, ns) (partial Eta squared .01).
The covariate of FSIQ was not significant (F (1, 33) = .4.849, p = .035, ns) and 
accounted for 12.8% of the variance (Partial Eta Squared of .128).
AMIPB Speed
Table 23 displays the mean, standard deviation and range scores for Male and 
Female participants’ performances on the AMIPB Speed.
Table 23: Mean, Standard Deviation and Range scores for Male and Female
participants’ performances on the AMIPB Speed
Males Females
41 51.19
(sc/28.9) (sd 28.73)
(range 9 - 90) (range 1 0 -8 8 )
Colorectal Males Renal Males Colorectal Females Renal Females
61.63 22.67 51.5 50.78
(sd 26.4) (sd 16.05) (sd 25.8) (sd 33.89)
(range 1 9 -9 0 ) (range 5 -  58) (range 1 0 -8 4 ) (range 3 -  88)
Analysis showed significant differences between the colorectal and renal participants 
on the AMIPB Speed scale (F (1, 33) = 6.085, p = .019). The partial Eta squared was 
.156, suggesting the factor of group accounted for 15.6% of the overall (effect+error) 
variance on this measure, controlling for FSIQ.
No significant differences on the AMIPB Speed scale were found between the male 
and female participants (F (1, 33) = 1.28, p = .265, ns). The partial Eta squared was 
.038, suggesting the factor of sex accounted for only 3.8% of the overall 
(effect+error) variance on this measure, controlling for FSIQ.
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The covariate of FSIQ was not significant (F (1, 33) = .959, p  = .335, ns) and 
accounted for only 2.8% of the variance (Partial Eta Squared of .028).
A significant interaction effect was found between the two factors of group and sex (F 
(1, 33) = 4.541, p = .041) (partial Eta squared .121). To decompose this interaction 
independent t tests were employed. Due to the number of t tests being conducted 
resulting in multiple comparisons of the same data, Bonferroni’s correction was 
employed with an alpha of 0.083 (Green et al., 2000). The following combinations 
were tested:
a) Colorectal Males vs Colorectal Females
Independent t tests found no significant differences between the male and female 
colorectal participants AMIPB Speed scales (t (18) = .852, p = .405, ns).
b) Renal Males vs Renal Females
Independent t tests found no significant differences between the male and female 
renal participants AMIPB Speed scales (t (16) = 2.249, p = .045, ns).
c) Male Colorectal and Renal Participants
Independent t tests found significant differences between the colorectal and renal 
male participants AMIPB Speed scales (t (15) = .3.727, p = .002).
d) Female Colorectal and Renal Participants
Independent t tests found significant no differences between the colorectal and renal 
female participants AMIPB Speed scales (t (19) = .056, p = .956, ns).
e) Colorectal Males and Renal Females
Independent t tests found no significant differences between the colorectal male and 
renal female participants AMIPB Speed scales (t (15) = .729, p = .477, ns).
f) Colorectal Females and Renal Males
Independent t tests found significant differences between the colorectal female and 
renal male participants AMIPB Speed scales (t (19) = 2.943, p = .008).
The results, and data from Table 23, suggest that the male renal participants lowered 
performances were the main influence for the significant interaction effect on the
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AMIPB Speed. The renal males AMIPB Speed percentile scores were significantly 
lower compared to that achieved by the male and female colorectal participants.
AMIPB Adjusted Total
t "
Table 24: Mean, Standard Deviation and Range scores for Male and Female
participants' performances on the AMIPB Adjusted Total
Males Females
34.29 49.62
(sd 27.2) (sd27.26)
(range 2 - 87) (range 8 - 9 0 )
Colorectal Males Renal Males Colorectal Females Renal Females
45.87 24 56.67 40.22
(sd 25.09) (sd 26) (sd26.92) (sd26.22)
(range 1 0 -7 5 ) (range 2 -  87) (range 9 - 9 0 ) (range 8 - 8 6 )
Table 24 displays the mean, standard deviation and range scores for Male and 
Female participants' performances on the AMIPB Adjusted Total. A  significant 
difference was found between the colorectal and renal participants on the AMIPB 
Adjusted Total scale where motor speed was accounted for (F  (1 ,33) = 4.726, p = 
.037). The partial Eta squared was .125, suggesting the factor of group accounted for 
12.5% of the overall (effect+error) variance on this measure, controlling for FSIQ.
No significant differences on the AMIPB Adjusted Total scale were found between 
the male and female participants (F (1 ,33) = 2.47, p  = .129, ns) The partial Eta 
squared was .069, suggesting the factor of sex accounted for 6.9% of the overall 
(effect+error) variance on this measure, controlling for FSIQ.
No significant interaction effect was found between the two factors of group and sex 
(F  (1 ,33) = 089, p  = .767, ns) (partial Eta squared 003)
The covariate of FSIQ was not significant (F  (1 ,33) =  023, p = .88, ns) and 
accounted for only 0.1% of the variance (Partial Eta Squared of .001).
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3.4.6 Differences between Groups on Anxiety and Mood.
A two-way MANCOVA analysis revealed no significant differences between the 
colorectal and renal participants were found on either of the HADS measures (F (2, 
32) = 1.88, p = .168, ns). The partial Eta squared was .106, which means that the 
group factor by itself accounted for 10.6% of the overall (effect+error) variance on 
this measure, controlling for FSIQ.
Table 25 displays the mean, standard deviation and range scores for Male and 
Female participants on the HADS Anxiety Scale.
Table 25: Mean, Standard Deviation and Range scores for Male and Female
participants’ performances on the HADS Anxiety Scale
Males Females
6.82 5.71
(sd 3.53) (sd 3.54)
(range 1 - 15 ) (range 1 - 1 2 )
Colorectal Males Renal Males Colorectal Females Renal Females
6.62 7 6.92 4.11
(sd 3.11) (sd 4.06) (sd 3.78) (sd 2.57)
(range 2 - 1 3 ) (range 1 - 1 5 ) (range 1 - 1 2 ) (range 0 - 7 )
No significant differences between the male and female participants were found on 
either of the HADS anxiety and depression measures (F (2, 32) = 2.169, p = .131, 
ns). The partial Eta squared was .119, suggesting the factor of sex accounted for 
only 11.9% of the overall (effect+error) variance between the male and female 
participants mood.
No significant interaction effect was found between the two factors of group and sex 
(F (2, 32) = 2.476, p = .10, ns) (partial Eta squared .134). Table 26 displays the 
mean, standard deviation and range scores for Male and Female participants on the 
HADS Depression scale.
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Table 26: Mean, Standard Deviation and Range scores for Male and Female
participants’ performances on the HADS Depression Scale
Males Females
5.76 3.76
(sd 3.17) (sd 2.51)
(range 3 - 1 1 ) (range 1 - 9 )
Colorectal Males Renal Males Colorectal Females Renal Females
5.75 5.78 3.25 4.44
(sd 2.6) (sd 3.77) (sd 2.77) (sd 2.07)
(range 3 - 1 1 ) (range 3 - 1 4 ) (range 0 - 1 0 ) (range 2 - 9 )
The covariate of FSIQ was not significant (F (2, 32) = .46, p = .635, ns) accounting 
for only 2.8% of the variance (Partial Eta Squared of .028) between the groups on the 
HADS.
3.4.7 Quantitative Results Summary
Throughout the analyses the consistent finding has been that the colorectal and renal 
participants significantly differed on the AMIPB Total, Speed and Adjusted Total 
scales only. In the case of the AMIPB Speed scale this was found to be due to male 
renal participants’ poor performances compared to colorectal controls. No significant 
differences between the groups were found on any of the other intellectual or visuo- 
spatial subtests whether administered timed or untimed. Sex was found to only 
significantly influence the Judgement of Line Orientation subtest.
3.6 Qualitative Observations
Subtests not recorded here did not reveal any clinical observations of note that would 
add to the quantitative results already discussed.
3.6.1 Matrix Reasoning
Three renal participants appeared to make judgements based on only one aspect of 
the patterns, such as shape, while other factors such as colour and size were not 
considered. The remaining renal participants despite giving correct responses 
appeared to take more time on Matrix Reasoning than the colorectal group.
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3.6.2 Block Design
Three renal participants were unable to correctly complete more than six of the 13 
items on Block Design. Being given more time made no difference. Regarding the 
remaining participants, the researcher witnessed no consistent patterns of errors in 
either group.
4____ Discussion
4.1 Study Aims
The aim of the present study was to investigate the visuo-spatial deficits found in 
renal populations. The findings of previous studies suggested right hemisphere 
involvement although no published neurological literature supported this. It was 
hypothesised that previous studies may have identified difficulties in renal patients’ 
performance on visuo-spatial tasks without taking into account the influence of motor 
speed and speed of information processing factors (Vandenploeg, 1999; Lezak,
1995; Kaufman and Lichtenberger, 1999). By addressing the limitations of previous 
studies, the present study investigated whether renal patients do exhibit visuo-spatial 
deficits or whether their cognitive profile is more attributable to other aspects of their 
condition, such as lowered mood, speed of information processing and/or motor 
speed difficulties.
4.2 Study’s Main Findings
The present study found significant differences between colorectal and renal 
participants’ speed of information processing despite similar rates of accuracy. 
Differences in information processing speed were significant even when motor speed 
deficits were taken into account (see AMIPB Adjusted Total).
No significant differences between renal participants and medical controls were 
found on any of the intellectual and visuo-spatial subtests, whether administered or 
scored timed or untimed. No differences were found between the groups on 
measures of depression, anxiety, and fatigue.
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4.2.1 Intellectual and Visuo-Spatial Findings
The colorectal and renal participants performed similarly on all the intellectual and 
visuo-spatial measures. This was consistent with Pliskin et al.’s (1996) study where 
no significant differences between HD and medical control participants were found on 
any verbal or visuo-spatial subtests.
No differences between the groups’ visuo-spatial performances were found on Matrix 
Reasoning or Judgement of Line Orientation, both identified as valid tests of visuo- 
spatial functioning and sensitive to right hemisphere involvement (Lezak, 1995). 
However, the results from Judgement of Line Orientation should be interpreted with 
caution as this subtest was found to be sensitive to sex differences and the two 
groups were not exactly matched for sex. This issue is addressed later in this study.
The most notable results were on Block Design, where studies have consistently 
found that patients with right hemisphere damage perform poorly (Lezak, 1995). The 
similarity of timed and untimed performances between the dialysis and control groups 
suggested it is unlikely there is any visuo-spatial or gross right hemisphere 
involvement in renal patients.
The present study hypothesised that speed of information processing deficits 
contributed to the visuo-spatial deficits found in previous renal populations. The 
results do not support this hypothesis. Block Design standard, regular and untimed 
measures (raw scores and times) were found to be similar between the renal and 
control participants. This suggests working under time pressure, highlighted by 
Kaufman and Lichtenberger (1999) as an influence on Block Design performance, 
does not specifically penalise renal participants. The results support the work of 
Doppelt and Wallace (1955) and Storandt (1977) who also found that the 
standardised, time-limited administered of Block Design does not appear to penalise 
clinical client groups.
4.2.2 Information Processing Findings
While there was no evidence to support the hypothesis that speed of information 
processing factors adversely affected renal participants’ performances on timed 
visuo-spatial subtests, a significant difference was found between the groups’ speed 
of information processing when assessed using the AMIPB. Similarly, Pliskin et al. 
(1996) also found that while renal patients’ intellectual and visuo-spatial abilities were 
intact, significant deficits were found on subtests of mental processing speed.
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However, the effect sizes of the present study’s findings were small, ranging between
9.7 and 12.5 percent, suggesting the AMIPB measure did not account for the majority 
of the variability between the groups. Therefore, these results should also be 
approached with caution.
4.2.3 Mood, Anxiety and Fatigue
There was no evidence that mood or fatigue variables had any relationship with renal 
participants’ neuropsychological deficits. Mean HADS scores for both groups were in 
the ‘normal’ range for depression and anxiety. This compares with previous studies 
where renal patients reported more symptoms of depression on the Beck Depression 
Inventory (BDI) than did medical controls (Pliskin et al., 1996).
4.2.4 FSIQ and Block Design Raw Scores
Of note was the relationship between the covariate of FSIQ and Block Design Raw 
Scores. The strength of the relationship was not unexpected as Block Design is a 
WAS I subtest which can be used to calculate FSIQ. However, the effect size of the 
FSIQ covariate was greater when analysed with the regular timed raw score than 
with the untimed raw score. This is in line with previous research where a stronger 
correlation was found between visuo-spatial intelligence and speed of information 
processing under time limited conditions compared to untimed conditions 
(McCrimmon, Deary, Huntly, MacLeod and Frier, 1996; Deary, McCrimmon and 
Bradshaw, 1997).
4.3 Neuropsychological Interpretations from Clinical Observations of the
Visuo-Spatial subtests
4.3.1 Matrix Reasoning
Little is published on the neurological correlates of Matrix Reasoning although similar 
tests such as Ravens Progressive Matrices are thought to be sensitive to right 
hemisphere lesions (Lezak, 1995).
Three renal participants appeared to make judgements based on singular aspects of 
the patterns, such as shape rather than considering other factors such as colour and 
size. These participants had more limited educational backgrounds which may 
explain their performance. However, education has been suggested to have little 
effect on Matrix Reasoning and Block Design as both are thought to be influenced by
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fluid intelligence (Kaufman and Lichtenberger, 1999). This represents the ability to 
reason and solve problems in novel or unfamiliar situations as opposed to 
crystallised intelligence which is defined as acquired knowledge (Horn, 1989). The 
remaining renal participants gave accurate responses but appeared to take more 
time than the colorectal group. Overall clinical observations of Matrix Reasoning 
suggested that renal participants’ visuo-spatial cognitive abilities were intact but 
appeared to be slowed.
4.3.3 Judgement of Line Orientation
No significant differences between the groups were found on this subtest, but 
colorectal patients did make more errors than the renal participants (see Table 11). 
The common error of both groups was to select one line above or below the target 
response. This is thought to be typical of non-lesioned patients (Lezak, 1995) and 
suggests carelessness or fatigue as opposed to any right hemisphere, visuo- 
perceptual difficulties.
4.3.2 Block Design
Comparable performances between the renal and colorectal participants on Block 
Design, described as a good right hemisphere subtest (Heilman and Valenstein, 
1993; Lezak, 1995), support the assertion that there is no obvious evidence of visuo- 
spatial or right hemisphere involvement in renal patients. However, Block Design has 
also been associated with diffuse lesions similar to those found in Alzheimer’s 
disease and damage to the parietal cortex, so clinical observations may reveal other 
neurological correlates (Lezak, 1995).
The researcher witnessed no consistent patterns of errors in either group. One might 
look for patterns of trial and error methodology, rotating the designs, or hastily 
overlooking errors (Kaplan, 1988; Lezak, 1995). Therefore, clinical observations 
support the quantitative results that there was no difference in visuo-spatial ability 
between the groups.
4.4 Neurological Implications
The lack of visuo-spatial results supports the neurological studies that found no right 
hemisphere involvement in renal patients. However, despite low effect sizes, the
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significant information processing results suggest there is still a need to investigate 
the neurological basis for slowed cognitive abilities in renal patients.
In the Introduction it was discussed that uraemic neuropathy is thought to be present 
in most ESRF patients requiring HD (Lockwood, 1989) and that this condition has a 
significant impact on the neuro-axonal process of information processing. To further 
evidence this Rossini et al. (1984) and the National Kidney Foundation (2002) found 
renal patients’ nerve conduction velocities were decreased below normal levels. The 
current study’s finding that renal patients have significant information processing 
difficulties lends support to these studies.
The commonality between the present study and previous neuro-axonal research 
suggests a future joint neuropsychological and neurological study into the association 
between renal patients’ speed of information processing and nerve conduction 
velocities may prove valuable. Although, no evidence has been found for the 
involvement of the right hemisphere in renal failure, the association between speed 
of information processing and nerve conduction velocities in renal patients requires 
further investigation.
4.5 Possible Explanations for the Lack of Significant Visuo-Spatial Results
Considering the number of studies that found significant visuo-spatial difficulties in 
renal populations it should be questioned why no significant visuo-spatial results 
were found by the present study. A number of positive and negative factors may 
have influenced this. These issues will now be discussed:
4.5.1 The Power of the Study
It could be questioned that the study did not recruit enough participants to detect a 
significant result. To address this issue a power analysis was conducted prior to the 
study. No published study has reported this vital prospective procedure, suggesting it 
may not have been calculated. Analysis employed an effect size of 0.8, the minimum 
achieved by previous studies (see Table 1), an alpha of 0.05, and a power of 0.7 
recommended by Hallahan and Rosenthal (1996). It was calculated that to use 
parametric analysis a minimum total sample size of 32 would be required. The 
present study recruited 38 participants, six participants above the minimum.
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In addition, more participants were recruited for the present study than had been for 
the majority of previous published studies where significant results had been found 
(Blatt and Tsushima, 1966; Hagberg, 1974; Ryan et al., 1981; Wolcott et al., 1988; 
Bosch and Schlebusch, 1991; Churchill et al., 1992; Kramer et al., 1996; Morris et al., 
1985; Pliskin et al., 1996; Umans and Pliskin, 1998). Therefore, from an evidence 
based perspective and an a priori statistical basis, evidence suggests the present 
study should have been powerful enough to obtain a statistically significant result and 
thus, its findings should be comparable with previous research.
4.5.2 The Methods
The present study responded to a number of methodological recommendations made 
by previous studies. For example, the present study saw renal patients on non­
dialysis days to avoid the effects of fluctuating uraemia (Pliskin et al., 2001). Dialysis 
delivery data and other medical measures, said to be lacking in previous research, 
were recorded (Farmer, 1994; Pliskin et al., 2001). In addition, a medical control 
group of comparable severity was recruited as controls of this kind were said to be 
lacking in previous studies (Farmer, 1994; Pliskin et al., 2001). Therefore, the present 
study responded to a number of recommendations from previous research which 
might have impacted on the results.
4.5.3 Age
The age of the present study’s cohort might have been different from that of previous 
studies. The average age of the control and renal groups was 50.65 and 56.06 years 
respectively. This does not appear to be outside the age range of previous studies’ 
participants where the average ages for experimental groups were approximately 47 
(Ryan et al., 1980), 48 (Ryan et al., 1981), 50 (Wolcott et al., 1988) and 52 years 
(Souheaver et al., 1982, Churchill et al., 1992). In these studies the age of the control 
group was younger than the experimental group which was also the case in the 
current study. In addition, in the present study no significant differences were found 
between the control and experimental participants’ ages. Therefore, it appears 
unlikely the age of the present cohort would have biased the results significantly 
compared to previous studies.
4.5.4 Sex
Controlling for the influence of sex in the analyses may have impacted on the results. 
Sex was only found to be an influencing factor on the Judgement of Line Orientation 
subtest. Male participants achieved significantly higher percentile scores compared
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to the female population. As a result, although no significant difference was found 
between the groups’ sex ratios, interpretations from this subtest about renal patients’ 
visuo-spatial functioning should be approached with caution as the colorectal and 
renal groups were not exactly matched for sex.
This finding raises the issue of sex and its relationship with particular visuo-spatial 
subtests. While sex was a significant factor on Judgement of Line Orientation, this 
was not found on Matrix Reasoning or Block Design. This suggests only certain 
visuo-spatial subtests might be influenced by sex. It is regrettable this issue was not 
considered prior to the study when measures were being selected. Therefore, the 
researcher recommends any future study contemplating which measures to 
administer investigate the influences of sex differences on any subtests being 
considered.
That the present study attempted to control for the influence of sex in the analyses 
was a significant departure from previous research. Out of the four studies in Table 1 
that achieved high effect sizes for their visuo-spatial findings (not including Morris et 
al.’s 1985 case study), only two studies matched their groups for sex (Ryan et al., 
1980; Ryan et al., 1981). The remaining two studies either did not match their groups 
for sex (Churchill et al., 1992) or failed to include data on the sex distribution of their 
population (Souheaver et al., 1982). Of the remaining studies where an effect size 
was not established, the influence of sex differences was either not discussed or 
taken into account in the analyses (Hart et al., 1983; Churchill et al., 1992; Pliskin et 
al., 1996; Bremer et al., 1997; Umans and Pliskin, 1998). In some studies the sex 
distribution of the cohort was not even reported (Treischmann and Sand, 1971; 
Hagberg, 1974; Ginn et al., 1975; Teschan et al., 1979; Souheaver et al., 1982; 
Nissenson, 1992). Collectively, this suggests the majority of previous studies did not 
take the effects of sex into account in their methodology, recruitment or data 
analyses.
Therefore, it is possible that sex differences may have caused or influenced a 
majority of the significant findings of previous research. As the current study 
controlled for these factors in the analyses this may be why no significant visuo- 
spatial differences were found compared to previous research. Future studies are 
recommended to take sex differences into account when designing their study and 
analysing their data.
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4.5.5 Dialysis Delivery
It could be questioned that the rate of dialysis delivery may have influenced the 
results. The Kt/V value is the most common method of measuring dialysis adequacy 
and is usually calculated by computer. Unfortunately, this was not available in the 
present study due to lack of computer facilities. However, the Kt/V is mathematically 
related to and derived from urea reduction rates which were used to measure dialysis 
delivery in the present study (National Kidney and Urologie Diseases Information 
Clearinghouse, 1999).
On average, a Kt/V of 1.2, the recommended standard of adequate dialysis, is 
equivalent to a urea reduction rate of approximately 63 percent. These levels are 
flexible as some patients with large fluid losses during dialysis can have Kt/V values 
greater than 1.2 with a urea reduction rates below 65 percent. The acceptable range 
for urea reduction is 58 to 65 percent (US Department of Health and Human 
Services, 2001). None of the participants in the current experimental population were 
outside of this range.
This suggests Kt/V rates of the current experimental population, had they been 
calculated, would have been comparable to those used in other reputable studies 
where Kt/V ranges of 1.0 to 1.2 were acceptable (Pliskin et al., 1996; Umans and 
Pliskin, 1998). Therefore, the present study should be comparable with previous 
research that used well dialysed populations (Churchill et al., 1992; Hart et al., 1983; 
Kramer et al., 1996; Morris et al., 1985; Nissenson, 1992; Pliskin et al., 1996; Ryan et 
al., 1980; Ryan et al., 1981; Souheaver et al., 1982; Teschan et al., 1979; Umans 
and Pliskin, 1998; Wolcott et al., 1988).
4.5.6 Haemoglobin Rates
The study monitored haemoglobin rates to ensure renal participants maintained 
minimum levels of physical well-being. As a result two renal participants were 
excluded from the study’s analyses as their haemoglobin rates fell below minimum 
levels recommended by the Renal Association (2003). This makes the present study 
different from previous research where general medical factors were not controlled 
for (these studies are listed in Table 1). This more vigilant approach may have 
increased the likelihood of participants performing well on the visuo-spatial measures 
as they may have been a healthier cohort than that recruited by previous studies.
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4.5.7 The Visuo-Spatial Measures
One could question whether the visuo-spatial subtests’ and their administration might 
have influenced the results.
4.5.7. 1______ Matrix Reasoning
Matrix Reasoning was an important subtest to administer as, together with 
Vocabulary, it enabled the calculation of FSIQ. As an additional visuo-spatial subtest 
it also helped confirm the findings made on other measures. However, as a relatively 
new subtest no previous renal studies administered Matrix Reasoning. Therefore, it is 
not possible to directly compare participants’ performance on Matrix Reasoning with 
previous studies. However, comparisons can still be made on a psychometric level 
as Matrix Reasoning highlights that renal patients in the present study displayed no 
evidence of visuo-spatial deficits, as found by previous research (Pliskin et al., 1996).
4.5.7. 2______ Block Design
For ease of comparison effort was made to include tests administered by previous 
studies. In particular, Block Design was consistently cited by previous research as a 
test of significant importance regarding visuo-spatial findings (Blatt and Tsushima, 
1966; Treischmann and Sand, 1971; Hagberg, 1974; Ryan et al., 1980; Churchill et 
al., 1992). However, Block Design was not administered in a standardised fashion. 
Participants were allowed to overrun the time limits which may have resulted in 
practice effects. Participants were given more time to get used to using and 
manipulating the blocks, and to developing strategies for constructing the designs. 
Practice effects were not considered by previous studies that also administered Block 
Design in this way (Doppelt and Wallace, 1955; Storandt, 1977).
However, performance on Block Design has been found to be relatively unaffected 
by practice effects. Munford (1978) administered the WISC and WISC-R 
consecutively and found no significant practice effects on the subtest. Longstreth and 
Alcorn (1990) also consecutively administered two versions of Block Design and 
found no evidence of practice effects. Therefore, while practice effects should still be 
acknowledged as a possible influence on participants’ performances, evidence from 
previous research suggests this is unlikely to have adversely affected the results.
4.5.7. 3______ Judgement of Line Orientation
The use of such a specific visuo-spatial subtest has been rare in previous literature 
where often performances on WAIS subtests are cited (Ryan et al., 1980; Morris et
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al., 1985). The inclusion of Judgement of Line Orientation, a specific right 
hemisphere subtest, was initially thought to increase the validity of any visuo-spatial 
findings made by the current study. However, the test was found to be sensitive to 
sex differences and, as the groups were not exactly matched for sex, the results from 
this subtest should be approached with caution. Therefore, while its administration 
was thought to be an innovation in renal neuropsychological research, Judgement of 
Line Orientation may be limited in its interpretable scope in the current study.
Therefore, as no previous studies administered Matrix Reasoning, Block Design was 
given in a non-standardised fashion and the Judgement of Line Orientation subtest 
was sensitive to sex differences, specific test by test comparisons between the 
present and past studies are limited. However, psychometrically these subtests do 
appear valid, reliable and comparable with previous studies’ visuo-spatial findings.
4.5.8 Analyses
4.5.8.1 The Scoring used and the Analyses chosen
The majority of analyses were conducted using ANCOVAs and MANCOVAs because 
they enable covariates to account for the influence of other variables on the results 
(Green et al., 2000). Previous studies used t tests (Treischmann and Sand, 1971; 
Wolcott et al., 1988; Umans and Pliskin, 1998; Bremer et al., 1997), ANOVAs (Ryan 
et al., 1980; Souheaver et al., 1982; Pliskin et al., 1998) and MANOVAs (Hart et al., 
1983). Comparison between the present study’s preliminary t tests and the more 
complex data analyses suggests that the inclusion of covariates made little difference 
to the overall results. The only exception was the Block Design T score, where a 
significant difference between groups was found using t tests but not when 
reanalysed using a MANOVA. It is likely that the original t test result occurred as a 
result of a type 1 error, as one of the benefits of MANOVAs are that they keep the 
type 1 error rate down (Green et al., 2000).
With the exception of Pliskin et al. (1998), previous renal studies administering Block 
Design found significant results by calculating and analysing the standardised age 
scaled percentile. This is equivalent to the age scaled t score calculated in the 
present study. If the current study had only calculated the standardised t score and 
analysed it using t tests, then a similar significant visuo-spatial finding would have 
been made. However, analysis using the more conservative MANOVA was found to 
be non-significant. In addition, analysis of Block Design timed and untimed raw 
scores found no significant differences between the groups. This demonstrates how
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the measure calculated and analyses chosen can influence whether or not a 
significant finding is made. The more thorough scoring and analyses used by the 
current study may be another reason why the present results do not support the 
significant visuo-spatial findings of previous research.
4.5.8.2______ Not Correcting P Values
It may be that not correcting p values for multiple comparisons might have affected 
the results. P values were only corrected for multiple comparisons when the same 
piece of data was analysed several times over. For example, in the case of t tests 
performed for the decomposition of the AMIPB Speed interaction effect. P values 
were not corrected when MANOVAs were employed as recommended by Green et 
al. (2000).
However, no previous renal neuropsychological research employed this correction 
and by reporting uncorrected p values this study could be sure not to overlook any 
potential findings. Walld (2003) suggested the difficulty with using corrected p 
methods such as the Bonferroni correction is that they can be too conservative. By 
controlling the group-wise error rate, each individual test is held to an unreasonably 
high standard which increases the probability of a Type II error. This makes it likely 
that legitimately significant results will fail to be detected.
As the majority of results were non-significant, it appeared reporting effect sizes was 
of more importance. Therefore, as no previous renal research employed corrected p 
values it is unlikely that not employing them affected comparison between the 
present study and past research.
4.5.9 Effect Size
No previous study quoted the effect size of their findings. The effect sizes included in 
Table 1 had to be calculated using Cohen’s formula (Thalheimer and Cook, 2002). 
Effect sizes for the current study revealed that differences between groups on the 
AMIPB, although significant, were relatively small. This may also have occurred in 
previous studies. Significant visuo-spatial differences in previous research may have 
been the result of small effect sizes. As a result, if between study comparisons were 
made by effect size rather than significance, the findings of the present study might 
not be that dissimilar from previous research. An exception to this would be Ryan et 
al.’s (1980, 1981) studies where legitimate high effect sizes, unaffected by sex, were 
achieved.
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Without previous studies’ means and standard deviations to calculate effects sizes, it 
is impossible to evidence this hypothesis but it does highlight the need to compare 
studies by not only significance but also by other statistical indices.
Therefore, while the power of the study, the age of the cohort, and the similar dialysis 
delivery rates should make this study comparable with previous visuo-spatial renal 
findings, the unique administration of Block Design and sex influences on one 
measure may make comparisons difficult. However, positive advances from previous 
studies were made including the use of more appropriate controls, performing power 
analysis, accounting for the influences of sex differences, monitoring general medical 
health indicators, calculating effect sizes, and using more detailed scoring and 
analyses techniques. These are all positive factors that should make the study 
comparable but distinct from previous studies in this area.
4.6 General Limitations
The present study had additional limitations not associated with its ability to be 
comparable with other studies:
4.6.1 Controls
It is acknowledged that while the current control group was considered an advance 
from previous studies, it is still difficult to compare individuals with colorectal 
conditions with HD patients. Renal failure is unique in many ways, predominantly 
because of its impact on the patient’s life. Few conditions require three hour, thrice 
weekly treatment sessions in hospital, often booked when a machine is available 
rather than at the patient’s convenience. This has significant implications for the 
patient’s lifestyle in terms of availability of free time, planning and career 
commitments.
This compares with the medical controls used in the current study. Although 
colorectal patients often have to endure episodes of acute discomfort and invasive 
treatment, these are infrequent. Colorectal conditions can be in remission for many 
years enabling the individual to live their life normally. Although efforts were made to 
match the severity of the two conditions it is still a challenge to find a satisfactory 
medical control group for renal research.
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4.6.2 The WASI
The WASI enabled the study to assess and analyse both intellectual and visuo- 
spatial differences between the groups. However, little is known about the reliability 
and validity of the WASI subtests outside the data given by the publishers. Although 
parallel subtests on the WAIS have a considerable independent evidence base 
(Kaufman and Lichtenberger, 1999; Zhu, Tulsky, Price and Chen, 2001), similar 
independent studies examining the validity and reliability of the WASI are not 
available. Independent studies would increase confidence in the validity of the 
present study’s WASI results ensuring they are comparable with outcomes from 
previous research.
4.6.3 Block Design’s Psychometric Properties
No previous study discussed the psychometric properties of their measures, 
especially regarding the Block Design subtest. As the current study administered and 
scored Block Design in a non-standardised fashion some consideration to the effect 
on the subtest’s psychometric properties was required. In the initial stages of the 
study it was believed regular timed scores would measure visuo-spatial processes 
and speed of information processing, while untimed scores would measure visuo- 
spatial processing only. The assumption being that if a measure is untimed it 
contains no speed of processing component (Lezak, 1995; Vanderploeg, 1999).
However, the work of McCrimmon et al. (1996) and Deary et al. (1997) suggested 
this theoretical approach was too simplistic and, as maintained throughout the 
project, the relationship between visuo-spatial ability and speed of information 
processing is far more interdependent. Deary (personal communication, 3rd March 
2004) said it is unconvincing that 'difference' scores, such as Block Design Regular 
and Timed scales, distinguish information about particular processing components or 
parameters. Although the correlation between speed of information processing and 
visuo-spatial abilities has been found to be weaker under untimed conditions than 
under timed conditions, an interdependent relationship still exists (McCrimmon et al., 
1996; Deary et al., 1997).
When obtaining Block Design untimed scales participants were asked to complete 
constructions as quickly as possible. As a result, even from a methodological 
perspective, it would be difficult to argue that the untimed scales completely excluded 
speed of information processing factors. Therefore, as it currently appears 
theoretically and methodologically impossible to disassociate visuo-spatial ability
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from speed of information processing, this interdependent relationship was reflected 
in the analyses where raw scores were included as dependent variables with times 
as covariates, and conversely raw sores were used as covariates when times were 
included as dependent variables.
4.6.4 AMIPB
The AMIPB was administered for its ability to separate information processing from 
motor speed difficulties and was a statistically and clinically important subtest for the 
study. However, its evidence base is limited to the publisher, as there are no 
independent validity or reliability studies. The 19 year old norms require updating and 
little is known about its performance across different clinical groups. Therefore, while 
the subtest gave valuable statistical and clinical insights, there are disadvantages 
regarding its evidence base.
Possible alternatives could have included the Digit Symbol subtest from the WAIS 
(Wechsler, 1997) or the Symbol Digit Modalities test (Smith, 1982). Both assess 
information processing and have been investigated thoroughly regarding reliability 
and validity (Lezak, 1995; Kaufman and Lichtenberger, 1999). However, both consist 
of a number of components other than information processing, including perceptual 
organisation and attention (Lezak, 1995). It is therefore difficult to find a true 
alternative to the AMIPB.
4.6.5 HADS
The HADS provided valuable information on participants’ affect but more specific 
measures could have been administered. Sacks, Peterson and Kimmel (1990) used 
the Cognitive Depression Inventory, a 15 item measure examining cognitive- 
depressive symptoms. They found the Cognitive Depression Inventory was less 
confounded by the effects of physical illness. Specific renal questionnaires could 
have been administered such as the Intrusiveness Ratings Scale (Devins, Binik, 
Hutchinson, Hollomby, Barre and Guttman, 1983) developed to measure how ESRF 
and its intrusive treatment can impact on a patient’s life. This would have given some 
highly relevant psychological insights into the experiential group but would have had 
limited applications for the control group.
4.6.8 The Subjective Fatigue Measure
It was regrettable that the subjective fatigue measure was not taken at the end of the 
session. Comparison between fatigue levels before and after the research battery
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was administered might have given a better insight into how fatigue influenced the 
results. Taking pre and post session fatigue measures is recommended for future 
research.
4.6.9 The Number of Measures
The measures used in this study were specific in purpose but few in numbers. If time 
were not a constraint a more comprehensive neuropsychological battery, like those 
administered in previous studies, might have provided more conclusive findings. 
However, Pliskin et al. (1996) administered the most comprehensive 
neuropsychological battery in this field and found no significant visuo-spatial deficits 
in renal patients, so more testing would not necessarily equate to more significant 
results.
4.7 Alternative Methods to Conducting the Present Study
4.7.1 General Changes to the Present Methodology
A number of modifications could be made to the present methodology. It would be 
preferable for any replication of the present study to either match the two groups for 
sex or to conduct a single sex study. This would remove the complication of sex 
factors influencing the results. The measures administered by the current study were 
limited. A future study might consider conducting two one hour sessions with 
participants so that more varied visuo-spatial measures could be administered. 
Finally, a fatigue measure could be taken at the start and end of each research 
session to get a more dynamic profile of how this factor could be affecting 
participants’ performances.
4.7.2 Experimental Neuropsychology techniques
Experimental neuropsychology involves the creation of tasks to evaluate 
neuropsychological processes. The most prominent work in this area is conducted by 
Burgess and Shallice (Burgess and Shallice, 1996; Burgess, Veitch, de Lacy Costello 
and Shallice, 2000; Burgess, Scott and Frith, 2003). For example, Burgess and 
Shallice (1996) designed a task in which participants were given sentences where 
the first word was omitted. Participants were asked to produce either a related or 
unrelated word to start the sentence. The task was designed to assess response 
latencies in patients with frontal lobe lesions.
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It might have been possible to design such a task in place of adapting Block Design. 
A visuo-spatial task could have been designed where participants were asked to 
problem solve a construction under timed conditions and then to complete the same 
problem when the solution had already been given. The comparison between time 
taken to solve the task using a spontaneous visuo-spatial strategy and time taken 
using an already known solution might help the researcher to examine the interaction 
between information processing speed and visuo-spatial abilities.
However, the psychometric properties attached to such a task are speculative. 
Without the necessary resources to fully validate the test, one could not be definitive 
in its interpretation. In addition, standardised norms would not be available, resulting 
in the task’s properties and interpretation being open to criticism. The lack of norms 
would also make it difficult to generalise. Therefore, while employing experimental 
neuropsychological techniques might have been an alternative to adapting Block 
Design, significant expertise, time and resources would be required to make such 
findings valid and clinically meaningful.
4.7.3 A Longitudinal Study
If the necessary time were available, a longitudinal study on a sufficient cohort of 
renal patients neuropsychological functioning would also have been valuable. 
Assessing patients at the three stages of the disease (ESRF, HD and transplant) 
would give a dynamic profile of how neuropsychological functioning changes over 
time. However, such a study could well take over a decade to complete as waiting 
lists for transplant are both long in numbers and time. Due to the limited time 
available for the current study using this kind of methodology was not possible.
4.7.4 Studies into all Renal Populations
It might have been possible to compare the neuropsychological functioning of all 
possible renal populations including ESRF, HD and transplant patients. Anecdotally, 
a study of this breadth comparing all three stages of the disease with medical 
controls would be highly valuable. This would have given a detailed account of the 
cognitive, psychological and neuropsychological changes that occur throughout the 
condition and would also limit the methodological confounds of comparing separate 
studies of ESRF, HD and transplant. However, the current study did not have the 
time or resources to implement this. Such a study would be highly recommended for 
the future.
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4.8 Future Research
As suggested earlier, further neuropsychological investigations of the association 
between information processing and nerve conduction velocities in renal patients are 
recommended. Joint neurological and neuropsychological studies of ESRF, HD and 
Transplant patients would provide a dynamic profile of speed of information 
processing and its neurological correlates over the condition.
As discussed earlier, the clinical symptoms of uraemic neuropathy, uraemic 
encephalopathy and dialysis disequilibrium syndrome are similar and may all present 
with mental speed deficits (Raskin, 2001). More conclusive results could be gained 
from detailed studies comparing information processing across the three syndromes.
Studies on paediatric populations might also investigate whether the visuo-spatial 
deficits found in younger populations are associated with information processing 
speed difficulties. They could be conducted over the three stages of renal failure 
giving a dynamic insight into the neuropsychological changes that occur. This might 
enable parallels between the conditions’ progression in child and adult populations to 
be identified.
4.9 Potential Clinical Benefits of the Study
No evidence suggested renal patients should typically display isolated visuo-spatial 
deficits and/or right hemisphere involvement. This is in support of the neurological 
literature (Farmer 1994; Lockwood, 1989). So if these exceptional symptoms are 
observed in renal patients further neurological and neuropsychological investigations 
are recommended.
A small but significant finding of the study was that renal patients might suffer from 
slowed mental processing. Patients could be informed of this as they may assume 
any slowing effects experienced are due to global changes. Psychological education 
of this nature could help alleviate any catastrophic cognitions.
During treatment, staff and family could be informed of these possible deficits so that 
communication and other activities are better paced for the patient. This could be
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particularly important when decisions regarding treatment have to be made from a 
range of complex information.
Patient mental and physical slowing also has implications for other professionals 
including occupational therapy, social work and nursing. For example, activities in the 
home might require improved time management, while information on financial 
changes might need breaking down into smaller steps for easier understanding. This 
could also be applied for complicated medication regimes.
4.10 Summary
The present study found no evidence of visuo-spatial deficits or right hemisphere 
involvement in the current renal population when compared with medical controls. 
Significant evidence of slowed information processing was found although there was 
no indication this influenced renal patients’ poor performances on visuo-spatial tasks. 
No effects of mood, anxiety or fatigue were found.
The significant information processing findings must be interpreted with caution as 
effect sizes were small. However, information processing difficulties have been 
associated with uraemic neuropathy. For more conclusive findings to be made, 
further research is recommended which could address the limitations of the current 
study. Limitations included the influences of sex differences, a limited evidence base 
on some of the subtests and a limited number of measures being administered.
The findings indicated that gross visuo-spatial deficits in renal patients appear to 
have no neurological or neuropsychological bases. If visuo-spatial deficits are 
observed in renal patients further investigations are recommended as they are not 
typically associated with renal failure.
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Appendix 1
HAD SCALE
Name
Dale
h L 'y o u fc i. R ^d  each item and place a fmn lick in the tax  opposite 
“ p ü «  wiU probably be more accurate than a long
thouehi-cui response.
Tick only one box in each secnon
I fed tense or "wound u p ’ :
.l/ojr of the tim e .................
A lot o f (he nme.................
Time to time, occasionally 
Sot at e l l ..................................
I still enjoy the things I used to e n jo ^
Definitely as much......................
Sot quite so much......................
Onlv a tittle ...............................
H ard lv  at a l l .....................................
I get a sort of frightened feeling as if 
something awful is about to happen ^
Uery definitely dc quite badly......
Yes. but not too bad ly ...............
A little, but is doesn 't worry me 
Sot at a l l ................ -..................
I can laugh and see the funny side ofth ines
As much as I  always co u ld .......
Sot quite so much n o w ..................
D e f m t e l v  not so much now ......
Sot at a l l ...................................
Worrying thoughts go through my mind
.4 g r e a t  dea l o f the n m e ..............
.4 lot o f (he nme.........................
From nme to nme but not too often 
Onlv occasionally......................
I feel cheerful :
Sot at a l l  ........ :
Sot often...........
Somenmes.........
Most o f the time
I sit at ease and feel rela ted  .
Deft ni te ly ..................................
Usually.....................................
Sot cften...................................
Sot at all
I feel as if I am slowed down :
Searly a ii the nm e ..............
Very often .............................
S om etim es ..................................
Sot at a l l  ....................
I get x  sort of frightened feeling like 
‘butterflies1 in the stomach :
Sot at a l l  .................................-.......
Occasionally.................................. -
Quite o ften .......................................
Very often ........................................ I
I have lost interest in my appearance :
D efin ite ly .................................... ..........
/  don 7 take as much care as I  should
I  mav not take quite as much ca re .....
I  take jus t as much care as ever .........
I fed restless as if I have to be on the movc_:
Very much indeed .................................
Quite a lo t ........................... ...................
Sot very m uch ........................................
Sot at a l l .................................................
I look forward with enjoym ent to things
.4s much as I  ever d id ............................
Rather less than I  used t o ....................
Definitely less than I  used t o ..............
Hardlv at a l l ...........................................
I get sudden feelings of panic :
Very often indeed .................
Quite o ften ............................
Sot very o jle n .......................
Sot at a l l ................................
ran enjoy a good book o r radio or TV p ro e ra m ^ i
Often .......................................................
Somenmes..............................................
.Vcf often .................................................
Verv seldom ............................................
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Do not write below this line D ( 8 - 10 )
/-\|J|JfcN IUIA Z.
WOLVERHAMPTON CITY PRIMARY CARE TRUST 
W OLVERHAMPTON DISTRICT LOCAL RESEARCH ETHICS COMMITTEE
nan: Mr. D. Little
Consultant Obstetrician & Gynaecologist 
Maternity Department 
New Cross Hospital 
WOLVERHAMPTON.
WV10OQP
Telephone: (01902)307999 Telephone: (01902)444741
Fax: (01902 444877)
_  E-mail <RichardsV@ ha.wton-ha.wmids.nhs.uk >Mr. Phil Ray,
5th November, 2002
Dear Mr. Ray,
Re: Project No 797 - The neurophsvcholoaical effects of haemodialysis nn v i„,n .c n „ : . i 
abilities By Phil Rav ------------------------
Thank you for your fax of 21s' October, 2002 responding to the points raised following review 
u a. e Pr° je^ -  * am pleased to say that this is now acceptable, and I can give approval 
by Chairman’s action for the study to begin in Wolverhampton. This will be ratified at the 
meeting to be held on Wednesday 6th November, 2002.
The following documentation was reviewed by the Committee at the meetinq M d  on 7th 
August, 2002. y
• Protocol (10/07/02)
• Beck Depression Inventory (GDI) and a letter of authorisation for its use
• Proforma (undated)
• Information Sheet (29/1/02)Consent Form (undated)
• Revised Protocol (undated)
• Revised Information Sheet (29/06/02)
• Response letter dated 25/09/02
• Response letter dated 21/10/02
The following members attended the meeting:
• Mr. D. Goda , Vice-Chairman, Lecturer in Statistics
• Mr. A. Garnham, Consultant Surgeon
• Jill Mason, Senior Pharmacist
• Rev. R. Martin, Chaplain, Hospital Team
• Dr. B. Noble, General Practitioner
• Ms. S. Hamden, Consultant Nurse in Gastro Enterology
Mr. D. Little, Chairman, Consultant Obstetrician & Gynaecologist (Part meeting)
pondenceto -
°»— ™  “  h° - .
note - Although Ethical approval may be given, approval m ust be sought from the 
sations in which the research will take place
hampton District Local Research Ethics Committee complies with iCH-GCP Guidelines
Secretary: Mrs. Val Richards
Administrator
Wolverhampton Health Executive 
Coniston House 
Chapel Ash 
WOLVERHAMPTON 
WV3 OXE
>\Ethics 2002\Elet10.doc
years time, or on c o m p le t iœ % 'm e lw y ^ % h ! % ^ % % o n e r ^ ^ " '  outcome in one 
b ? a d L nredeio he within three years of approval, and the protocol must
Yours sincerely
Mr. D. J. Little 
Chairman
Correspondence to -
a p e f A s f w o ^  C om m ie . Department of Public HeaUb, Conis.on House,
* „ ' , r s  z z r  » .
olverhampton District Local Research Ethics Committee complies with ICH-GCP Guidelines
:THICS\Ethics 2002\Elet10.doc
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Appendix 3 St George's Healthcare GHZ
NHS Trust
W a n d sw o rth  Loca l R esearch E th ic s  C o m m itte e  
1st Floor G rosvenor Wing
Our Ref: CH/kl/02.87.4
28 November 2002
Mr Phil Ray
Trainee Clinical Psychologist 
27A Ashcombe Road 
Wimbledon 
London SW19 8JP
St George's Hospital 
Blackshaw Road 
London 
SW17 0QT
Tel: 020 8672 1255 
Fax: 020 8672 5304
w w w .st-georges.org .uk
Direct Line: 020 8725 3398/2196 
Direct Fax: 020 8725 1221
e-mail: ann.mash@ stgeorges.nhs.uk
kelly.llambias® stgeorges.nhs.uk
Dear Mr Ray .
r , :  ï ï s ï ï s æ
Yours sincerely
A r >  U -
Canon Ian Ainsworth-Smith 
Chairman
Local Research Ethics Committee
Please Note:
the Committee should be informed.
(a) when the project is complete.
what stage the project is at one year from today's date.
,  any alterations are made to the treatment or protocol which might have affected ethical approve 
being granted.
SSMEi3sSis5ssrs:eittS‘i*
(b)
(c)
St George's Healthcare H am ilt° n
Appendix 4 unis
29 November 2002 University Registry 
of Surrey
Mr Phil Ray
Trainee Clinical Psychologist ' 
Department of Psychology
Guildford
Surrey GU2 7XH, UK 
Telephone
+44 (0)1483 300800 
Facsimile
+44(0)1483 683811
University of Surrey
Dear Mr Ray
The neuropsychological effects of renal failure on visuo-spatial abilities 
(ACE/2002/99/Psvch) -  FAST TRACK
I am writing to inform you that the University Advisory Committee on Ethics has 
considered the above protocol under its ‘Fast Track’ procedure and has approved it on the 
understanding that the Ethical Guidelines for Teaching and Research are observed. For 
your information, and future reference, these Guidelines can be downloaded from the 
Committee’s website at http://www.surrey.ac.uk/Surrey/ACEZ.
This letter of approval relates only to the study specified in your research protocol 
(ACE/2002/99/Psych) - Fast Track The Committee should be notified of any changes to 
the proposal, any adverse reactions and if the study is terminated earlier than expected, 
with reasons.
Date of approval by the Advisory Committee on Ethics: 29 November 2002
Date of expiry of approval by the Advisory Committee on Ethics: 28 November 2007
P l e a s e  i n f o r m  me when the research has been completed.
Yours sincerely
Catherine Ashbee (Mrs)
Secretary, University Advisory Committee on Ethics
cc: Chairman, ACE
Dr A Moss, Supervisor, Dept of Psychology
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Uni
Department of Psychology
Department of Psychofogy 
University of Surrey 
Guildford, Surrey 
GU2 7XH, UK
Tel: ♦44(0)1483 689436 
Fax : *44 (0)1483 689553
Phil Ray
Trainee Clinical Psychologist 
Dept of Clinical Psychology 
University of Surrey 
Guildford 
GU2 7XH
INFORMATION SHEET
(29/06/02, Version 2.0)
The effects of renal failure on cognitive abilities 
Invitation Paragraph:
You are being invited to take part in a research study. Before you decide whether 
to participate, you will want to understand why the research is being done and 
what it will involve. Please take time to read the following information carefully, 
discussing its contents with relatives, friends, and your GP if you wish. If anything 
is unclear or you would like more information please do not hesitate to contact 
one of the researchers, Phil Ray using the above address, phone number or 
email. Take as much time as you need to decide whether you wish to take part. 
Thank you for taking the time to read this leaflet.
What is the purpose of the study?
Following the start of any medical condition changes can happen in how a 
person feels, emotionally and physically, and how they behave. For example, a 
person's language may not be as good as it used to be, including difficulties in 
not talking as well as before. In other conditions vision may become affected, 
with changes in how well a person sees or uses objects.
There is a lot of debate about what abilities change when a person has kidney 
failure and then goes on haemodialysis. Some researchers believe specific 
changes occur, for example a patient's ability to see things around them may not 
be so good. While other researchers believe the condition just makes people feel 
tired and slowed down as many medical conditions do.
The aim of this study is to see whether specific changes in ability do occur in 
haemodialysis patients, or whether their abilities slow down generally as happens
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with any medical condition. Colorectal patients will be involved in this study in 
order to make the comparison.
The study should be completed by Easter 2003.
Why have I been chosen?
If you are a renal patient you have been chosen because you have been on 
haemodialysis for over 6 months. If you are a colorectal unit patient you have 
been chosen because there is a need to compare the results we get from the 
renal unit patients with another medical group. This is so we can see whether the 
results we get from renal patients are unique to them or whether they occur in 
patients with other medical conditions.
Do I have to take part?
It is completely up to you whether or not to take part. If you decide to take part, 
you will be given this information sheet to keep and asked to sign a consent form. 
If you decide to take part, you can withdraw from the study at any time, without 
giving a reason. Refusal to take part, or withdrawal from the study, will not affect 
any part of the healthcare you receive.
What will the study involve if I decide to take part?
If you agree to take part a one-hour session at either New Cross or at your home, 
whichever you prefer, will be booked. In that session you will be asked to do a 
number of tasks including solving puzzles and some general knowledge 
questions. You will also be asked to complete a short questionnaire about your 
mood and how you feel but this can be completed in your own time.
What are the possible disadvantages of participating?
The disadvantage of participating is that the study will take up an hour of your 
time. For dialysis patients this will have to be on a non-dialysis day but this one- 
hour session can be held at either New Cross or your home so as to cause 
minimal inconvenience.
What are the possible benefits of the study?
If this research shows that dialysis patients find specific things difficult then steps 
could be taken to accommodate or treat these difficulties. The information 
obtained from this study with help us treat patients better in the future.
What will happen when the study is complete?
If you wish, Phil Ray can contact you personally to discuss the studies overall 
findings.
What if I have some questions or a complaint?
If you have questions or a complaint, in the first instance you should contact the 
researchers, Phil Ray or Catherine Frankenburg, at either of the above 
addresses. If you are not satisfied by their response then New Cross Hospital
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Trust’s complaints procedure can be followed or you can contact the British 
Psychological Society who maintain professional standards within psychology.
Will my taking part in this study be kept confidential?
If you consent to take part in the study your GP will be notified of your 
involvement as a matter of course and so will the relevant healthcare 
professionals of whichever unit you are associated with, be it renal or colorectal. 
However, apart from knowing of your participation, the content of the one-hour 
session including any questionnaire or task responses will be kept confidential, 
and will only be seen by the researchers involved in this project. Your 
participation will not affect your healthcare treatment in any way and if this study 
is ever published your identity will remain completely anonymous. You will be 
notified beforehand if this does occur.
Who is organising and funding the research?
This research is being conducted as part of Phil Ray’s Doctorate in Clinical 
Psychology (ClinPsychD) at the University of Surrey. The cost is mostly being 
met from the course’s budget given to Phil Ray.
Who has reviewed this study?
This study has been reviewed by staff at the University of Surrey’s Department of 
Clinical Psychology.
Obtaining further information:
For further information please contact either of the researchers, at the above 
address. The researchers are: Phil Ray, Trainee Clinical Psychologist, and 
Catherine Frankenburg, Clinical Psychologist
(You will be given a copy of this information sheet and the signed consent
form to keep.)
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Appendix 6 
Phil Ray
Trainee Clinical Psychologist 
Dept of Clinical Psychology 
University of Surrey 
Guildford 
GU27XH
tel: 01483 300800
11*1 December 2002
Dear Mr/Mrs....
Re: Invitation to Colorectal Patients to participate in a study on the
Psychological Effects of Renal Failure
As a colorectal patient I am writing to invite you to participate in a study. The 
study will examine how people with renal difficulties perform on psychological 
tests when compared with colorectal patients. As a colorectal patient you will 
be in what is called a control group which will help identify whether our 
findings from the tests are unique to renal patients or whether they occur with 
any medical condition and are therefore, normal.
The study forms part of my Doctorate in Clinical Psychology and will only take 
an hour of your time. It can be done either at hospital or at home, at a time to 
suit you. During that time you will be doing a variety of psychological tests 
which will involve word tasks and puzzles.
Your Consultant is aware you are being invited to participate and your GP will 
also be notified should you agree to take part.
Most questions will be addressed on the enclosed information sheet but 
should you have any further questions please do not hesitate in contacting me 
using the details above.
If you do wish to participate it would be appreciated if you could respond 
within the next couple of days by leaving a message with our administrator on 
01483 689441.
Yours Sincerely
Phil Ray
Trainee Clinical Psychologist
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Appendix 7
CONSENT FORM 
The effects of renal failure on cognitive abilities.
Researcher: Phil Ray
1) I confirm I have read and understood the information sheet, dated 29.6.02, for the above named study 
and have been provided with an opportunity to ask questions.
Please Initial______
2) I understand my participation is voluntary and that I am free to withdraw at any time, without giving any 
reason, without my health care or legal rights being affected.
Please initial
3) I understand that sections of my medical notes may be looked at by the researcher where it is relevant 
to my taking part in the above named study. I give permission for the researcher to have access to my 
records.
Please initial______
I agree to take part in the above study.
Name_______________  Signature_________________Date
Researcher______________  Signature_________________Date
(taking consent)
Witness_______________  Signature________________ Date________________
Copies:
1 copy for patient, 1 copy for researcher and 1 copy will be kept with the patient’s medical 
records
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Appendix 8
Participant Information Form
Date of Birth:
Ethnicity:
Age at which left full- time education:
Participant No:
Subjective fatigue score:
Appendix 9 
Phil Ray
Date
Dear Dr....
Re:.......... DOB:Address
I am writing to inform you that the above named patient has been put forward 
by their Consultant to take part in a study investigating the neuropsychological 
effects of renal failure. They are participating as part of the 
control/experimental group and are aware that you have been informed.
The study forms part of my Doctorate in Clinical Psychology and will involve 
the patient participating in an hour-long session where a variety of 
psychometric tests will be administered.
The study aims to discover whether renal patients have visual and 
coordination difficulties, which has been found in previous studies, or whether 
their performance is merely due to lowered mood and physical fatigue caused 
by any medical condition.
If you have any concerns or would like more information please contact me 
using the details above.
Yours Sincerely
Phil Ray
Trainee Clinical Psychologist
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